Educating the Net Generation by Oblinger, Diana et al.
The College at Brockport: State University of New York
Digital Commons @Brockport
Brockport Bookshelf
2005
Educating the Net Generation
Diana Oblinger
EDUCAUSE
James L. Oblinger
Joan K. Lippincott
The College at Brockport, joan@cni.org
Follow this and additional works at: http://digitalcommons.brockport.edu/bookshelf
Part of the Education Commons
This Book is brought to you for free and open access by Digital Commons @Brockport. It has been accepted for inclusion in Brockport Bookshelf by an
authorized administrator of Digital Commons @Brockport. For more information, please contact kmyers@brockport.edu.
Repository Citation
Oblinger, Diana; Oblinger, James L.; and Lippincott, Joan K., "Educating the Net Generation" (2005). Brockport Bookshelf. 272.
http://digitalcommons.brockport.edu/bookshelf/272

© 2005 EDUCAUSE. Available electronically at
www.educause.edu/educatingthenetgen/
Educating the Net Generation
Diana G. Oblinger and James L. Oblinger, Editors
Chapter 1:  Introduction
by Diana Oblinger, EDUCAUSE, and James Oblinger, North Carolina State University
Chapter 2: Is It Age or IT: First Steps Toward Understanding the Net 
Generation
by Diana Oblinger, EDUCAUSE, and James Oblinger, North Carolina State University
• Introduction • Implications • Asking the Right Questions • Endnotes • 
Acknowledgments • About the Authors
Chapter 3: Technology and Learning Expectations of the Net 
Generation
by Gregory Roberts, University of Pittsburgh–Johnstown
• Introduction • Technology Expectations of the Net Generation • Learning 
Expectations of the Net Generation • Conclusion • Endnotes • About the Author
Chapter 4: Using Technology as a Learning Tool, Not Just the Cool 
New Thing
by Ben McNeely, North Carolina State University
• Growing Up with Technology • How the Net Gen Learns • Cut-and-Paste 
Culture • Challenges for Higher Education • The Next Generation • About the 
Author
Chapter 5: The Student’s Perspective
by Carie Windham, North Carolina State University
• Introduction • Meet Generation Y Not • Filling the Attention Deficit • Reaching 
the Net Generation in a Traditional Classroom • A Virtual Education: Crafting the 
Online Classroom • E-Life: The Net Gen on Campus • Outlook for the Future • 
Endnotes • About the Author
ISBN 0-9672853-2-1
Chapter 6: Preparing the Academy of Today for the Learner of 
Tomorrow
by Joel Hartman, Patsy Moskal, and Chuck Dziuban, University of Central Florida
• Introduction • Generations and Technology • Emerging Patterns • Assessing 
the Generations in Online Learning • Learning Engagement • Interaction Value, 
and Enhanced Learning in the Generations • Responding to Results • Excellent 
Teaching • Conclusion • Endnotes • Further Reading • About the Authors
Chapter 7: Convenience, Communications, and Control: How Students 
Use Technology
by Robert Kvavik, ECAR and University of Minnesota
• Introduction • Student Demographics • Student Use of Technology • Level of 
Skill • Information Technology in the Classroom • Course Management Systems 
• From Convenience to Learning Revolution • Acknowledgments • Endnotes • 
About the Author
Chapter 8: The Real Versus the Possible: Closing the Gaps in 
Engagement and Learning
by Judith Ramaley, University of Maine, and Lee Zia, National Science Foundation
• The Next Generation of Learners • Learning and Technology • Interaction • 
The Emerging Cyberinfrastructure and New Experiments • What Will It Take to 
Succeed? • Endnotes • About the Authors
Chapter 9: Curricula Designed to Meet 21st-Century Expectations
by Alma Clayton-Pedersen with Nancy O’Neill, Association of American Colleges and 
Universities
• Introduction • 21st-Century Expectations • Technology and the Curriculum • 
Conclusion • Endnotes • Further Reading • About the Authors
© 2005 EDUCAUSE. Available electronically at
www.educause.edu/educatingthenetgen/
Chapter 10: Support Services for the Net Generation
by James Wager, The Pennsylvania State University
• Introduction • Students as Consumers • Crossing Organizational Boundaries • 
It’s Not About Technology • Integration, Opportunity, and Service • Eliminating 
the Stovepipe Approach to Student Services • Conclusion • About the Author
Chapter 11: Faculty Development for the Net Generation
by Anne Moore, John Moore, and Shelli Fowler, Virginia Tech
• Introduction • Fluency in Information Technology • The Faculty Development 
Institute • The Graduate Education Development Institute • Conclusion • 
Endnotes • About the Authors
Chapter 12: Learning Spaces
by Malcolm Brown, Dartmouth College
• What Are Learning Spaces? • Learning Theory • Scenarios • Conclusion • 
Acknowledgments • Endnotes • Further Reading • About the Author
Chapter 13: Net Generation Students and Libraries
by Joan Lippincott, Coalition of Networked Information
• Introduction • Access to and Use of Information Resources • Library and 
Information Services • Conclusion • Endnotes • About the Author
Chapter 14: The New Academy
by Carole Barone, EDUCAUSE
• Introduction • Confronting the Reality of Change • Expectations • New Context, 
New Academy • Institutional Resolve • Conclusion • Endnotes • About the 
Author
Chapter 15: Planning for Neomillennial Learning Styles: Implications 
for Investments in Technology and Faculty
by Chris Dede, Harvard University
• How Emerging Media Foster Neomillennial Learning Styles • Conclusion • 
Endnotes • Further Reading • About the Author
Index
A; B; C; D; E; F; G; H; I; J; K; L; M; N; O; P; Q; R; S; T; U; V; W
1.1 Educating the Net Generation
Introduction
Diana Oblinger
EDUCAUSE
James Oblinger
North Carolina State University
It started with our children. Trying to get them to study without the TV and radio 
was rarely successful. (We succeeded—temporarily—when the house had been 
struck by lightning and almost all the household electronics were “fried.”) Trying 
to concentrate with the stereo on drove us crazy, but didn’t seem to have any 
impact on them. None of our dire predictions about poor grades materialized. We 
probably rented as many games from Blockbuster as we did videos. At one point 
we thought we’d better find out what these games were all about. They let us try 
a game—something to do with Grand Prix auto racing. We both drove the car right 
into the wall. One dose of humiliation was enough to convince us that our visual-
spatial skills would be no match for theirs, no matter how much we practiced.
The youngest used to arrive home after school and shout, “Hi, Mom, I’m home. 
Are you on the Internet?” Those were the days of dial-up, of course. I had to get 
offline so he could get on. He wouldn’t go outside with his friends until he’d checked 
e-mail and chatted with his online pals. It seemed odd, but to many parents, the 
teenage years are just that—odd.
Sometimes we’d ask them about information technology. We’ve gotten used 
to seeing the semi-surprised look on their faces when we’d ask what seem to 
be reasonable questions about technology. They were polite enough not to say, 
“Are you serious?” but we could tell they thought that by looking at them. And, 
like many parents, when it comes to getting consumer electronics information—a 
new cell phone plan, for example—we’d ask the kids to figure it out for us. You 
don’t need to ask who set up the VCRs, remote controls, and DVD players in our 
house, do you?
Many of you have probably had similar experiences with your children, nieces 
or nephews, or even grandchildren. These situations often lead us to say, “That’s 
not how it was when I was growing up.”
CHAPTER 1
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But it all started to make more sense on Sundays. On Sunday nights we have the 
tradition of getting the family together for dinner. We thought we could use these 
occasions to help the children hone their critical thinking, powers of persuasion, 
and appreciation of the world around them. Well, perhaps we did. But we are the 
ones who learned the most.
We learned about technology. Even our least technologically inclined son could 
tell us things about graphics and images that we didn’t know. He has a digital 
literacy that eludes us. We heard about experiential learning. Each one of the kids 
has talked about wanting—and needing—hands-on experiences to learn. At first we 
thought it was due to all those hours with LEGOs when they were young. We now 
think it is something more significant. We learned many other things as well. What 
we assumed was impatience is something they consider immediacy—responses 
are supposed to be fast. The list goes on and on.
The relevance of what we were hearing applies to more than parenting, 
though. We probably speak for most educators when we say that not only do we 
not really understand our children, but we don’t really understand our students 
the way we’d like to.
This is a book for educators. Those who have chosen to be educators are gener-
ally dedicated to students. But, sometimes we don’t quite understand what we are 
seeing. We hope this book will help educators make sense of the many patterns 
and behaviors that we see in the Net Generation but don’t quite understand.
The first chapter surveys much of the literature in an effort to distill a picture of 
Net Generation learners—students who were born in the 1980s and later. Although 
no two individuals are alike, the characteristics help establish the contrast between 
generations. While we at colleges and universities routinely collect demographic 
information on our learners, we may not be asking the questions that will help us 
design and deliver programs that are optimal for current learners.
Having Baby Boomers talk about the Net Generation is not nearly as good as 
listening to learners themselves. Greg Roberts from the University of Pittsburg–
Johnstown, along with Ben McNeely and Carie Windham, both from North Carolina 
State University, help us understand the Net Gen perspective on technology and 
higher education. Their insights help us appreciate that even our definitions of 
technology are different. They also emphasize the importance of interactivity and 
learning-by-doing.
Joel Hartman, Patsy Moskal, and Chuck Dziuban from the University of Central 
Florida have experience with different generations of learners in online, blended, 
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and face-to-face situations. Their research highlights an assumption we often 
make: that younger students are likely to have the strongest preference for 
technology. Reflecting what the student authors told us, technology is simply a 
means to an end. The expectation for involvement with faculty and other students 
overrides a desire to use technology.
Even though technology may not be the entire focus, colleges and universities 
make massive technology investments based on what they believe students need, 
want, and already have. Bob Kvavik reports on the first EDUCAUSE Center for 
Applied Research study that details what technology students have, how they use 
it, and the benefits they believe result. Clearly, there is room for improvement in 
higher education’s use of learning technologies as we move from course manage-
ment systems to more interactive approaches.
Interactive instruction is the focus of Judith Ramaley and Lee Zia’s chapter, 
based in large part on their work at the National Science Foundation. Virtually all 
those who study the Net Generation believe that their preference for experiential, 
hands-on learning is a distinguishing characteristic. The chapter details different 
types of interaction (for example, people to people, people and tools, people 
with concepts), along with examples of projects that put these interactions into 
practice. Beyond individual courses, how should institutions think about the cur-
riculum, particularly if the desire is to prepare students for the 21st century? Alma 
Clayton-Pedersen and Nancy O’Neill use the Association of American Colleges 
and Universities’ Greater Expectations initiative as a starting point for exploring 
how the curriculum can be adapted to better meet the needs of today’s learners 
and how technology can be used in service to learning.
Although we often think of students and the classroom, an array of services 
and support are necessary to ensure that students succeed. Jim Wager from The 
Pennsylvania State University describes how student services professionals think 
of today’s students and technology. Although he concludes that it is not about 
technology, technology has an important role to play in making services more 
convenient and in better integrating them into the campus experience.
If faculty and students have different perspectives, there should be a process 
to help faculty understand those different perspectives, as well as effective ap-
proaches to teaching their students. Anne Moore, John Moore, and Shelli Fowler 
describe programs designed to enhance the faculty’s fluency in information 
technology—and better meet the needs of the Net Generation. Virginia Tech’s 
program for faculty, the Faculty Development Institute, as well as one designed 
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for future faculty, the Graduate Education Development Institute, provide valuable 
models of faculty development.
If the Net Generation values experiential learning, working in teams, and social 
networking, what are the implications for classrooms and the overall learning en-
vironment? Malcolm Brown from Dartmouth University explores the implications 
of the Net Generation, learning theory, and information technology on learning 
spaces. Keeping learning principles in mind, he contends that learning spaces 
for the Net Generation will be described more by the activities they enable than 
the technology they contain.
Just as our notion of classrooms may need to be expanded to learning spaces, 
the concept of the library is evolving. Students mention Google more often than 
going to the library. Although content, access, collections, circulation systems, 
and online catalogs will always be part of the library, Joan Lippincott of the Coali-
tion of Networked Information challenges us to realign library programs, services, 
and spaces with the Net Generation. Citing numerous examples from institutions 
around the country, she provides both a theoretical context and practical sug-
gestions for colleges and universities to consider.
All in all, a number of changes are implied if higher education is to adapt to the 
Net Generation. Carole Barone of EDUCAUSE asserts that a new academy must 
form if higher education is to remain relevant and responsive in changing times. 
She describes the interplay of culture and technology along with new cultural 
values and a new style of leadership as some of the characteristics of the new 
academy. She calls on us to have the institutional resolve needed to transform 
higher education, starting with understanding the Net Generation.
As colleges and universities adapt to the Net Generation—and as technology 
continues to change—institutions must also ask, “What’s next?” Chris Dede of 
Harvard University describes how emerging media are fostering neomillennial 
learning styles. Multiuser virtual environments and ubiquitous computing will allow 
users to move beyond the desktop interface to much more immersive environ-
ments that enhance learning. In turn, learning styles will evolve based on mediated 
immersion and distributed learning communities. Dede details the implications of 
neomillennial learning for investments in physical facilities, technology infrastruc-
ture, and professional development.
For us, it started with our children. You may have developed an interest in 
the Net Generation as a result of a different experience. However you began, we 
hope you will join us in actively exploring the intersection of the Net Generation 
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and higher education. We consider this collection of chapters as a start. As more 
institutions begin thinking about the Net Generation, asking questions, and ex-
ploring options, we will learn more.
Because this is an area of active exploration, we have chosen to make our 
thoughts available in electronic format rather than as a traditional printed book. 
Not only will our understanding of the Net Generation change over time, but our 
expression of it is limited if we use text alone. We hope you will visit the Web site 
(http://www.educause.edu/LibraryDetailPage/666&ID=pub7101) for additional 
examples, video, and other material that enriches the text. Please share your 
observations with us as well.
Educating the Net Generation is a privilege and a challenge. They expect a 
great deal of us, just as we do of them. To find the right balance point, we need 
to understand each other well. We hope this book helps as you educate the Net 
Generation—and as they educate us.

2.1 Educating the Net Generation
Is It Age or IT: First Steps 
Toward Understanding the 
Net Generation
Diana Oblinger
EDUCAUSE
James Oblinger
North Carolina State University
Introduction
A junior at the university, Eric wakes up and peers at his PC to see how many 
instant messages (IMs) arrived while he slept. Several attempts to reach him 
are visible on the screen, along with various postings to the blog he’s been 
following. After a quick trip to the shower, he pulls up an eclectic mix of news, 
weather, and sports on the home page he customized using Yahoo. He then 
logs on to his campus account. A reminder pops up indicating that there will 
be a quiz in sociology today; another reminder lets him know that a lab report 
needs to be e-mailed to his chemistry professor by midnight. After a few quick 
IMs with friends he pulls up a wiki to review progress a teammate has made 
on a project they’re doing for their computer science class. He downloads 
yesterday’s chemistry lecture to his laptop; he’ll review it while he sits with a 
group of students in the student union working on other projects. After classes 
are over he has to go to the library because he can’t find an online resource he 
needs for a project. He rarely goes to the library to check out books; usually he 
uses Google or Wikipedia. Late that night as he’s working on his term paper, he 
switches back and forth between the paper and the Internet-based multiplayer 
game he’s trying to win.1
Information technology is woven throughout Eric’s life, but he probably doesn’t 
think of it as technology. One generation’s technology is taken for granted by the 
next. Computers, the Internet, online resources, and instantaneous access are 
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CHAPTER 2
2.2Understanding the Net Gen
simply the way things are done. Eric is a member of the Net Generation; he’s never 
known life without the Internet.
Children and Teenagers
Today’s Net Gen college students have grown up with technology. Born around 
the time the PC was introduced, 20 percent began using computers between the 
ages of 5 and 8. Virtually all Net Gen students were using computers by the time 
they were 16 to 18 years of age.2 Computer usage is even higher among today’s 
children. Among children ages 8 to 18, 96 percent have gone online. Seventy-four 
percent have access at home, and 61 percent use the Internet on a typical day.
Exposure to IT begins at very young ages. Children age six or younger spend an 
average of two hours each day using screen media (TV, videos, computers, video 
games), which nearly equals the amount of time they spend playing outside (1:58 
hours versus 2:01 hours). Both significantly exceed the amount of reading time 
(39 minutes). Half of the children in this age group have used a computer; among 
4-to-6-year-olds, 27 percent spend over an hour a day (1:04) at the keyboard. 
“It’s not just teenagers who are wired up and tuned in, it’s babies in diapers as 
well.” While earlier generations were introduced to information through print, this 
generation takes a digital path.3
Home digital media use (computer, games, Internet) is approaching the 
amount of time spent watching TV. Thirteen-to-17-year-olds average 3.1 hours 
a day watching TV and 3.5 hours with digital media. Note that students may use 
more than one medium at a time. Consistent with the multitasking found in older 
students, it is the norm for children and teenagers to be online while simultaneously 
watching TV, talking on the phone, or listening to the radio. A sizable percentage 
of kids report visiting a site mentioned by someone on the phone, seen on TV, or 
mentioned on the radio.4
Children may be developing greater digital literacy than siblings who are just 
a few years older. For example, over two million American children (ages 6–17) 
have their own Web site. Girls are more likely to have a Web site than boys (12.2 
percent versus 8.6 percent).5 And, the ability to use nontext expression—audio, 
video, graphics—appears stronger in each successive cohort.
Access to computers for the majority of children and teens is through the 
home. However, home access to technology is not uniform across populations. 
One possible variable is race. Ninety-six percent of whites report they have 
gone online, compared to 95 percent for Hispanics, and 92 percent for African- 
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Americans (ages 8–18). The figures are similar (within two percentage points) 
when making comparisons based on parental education or median family income. 
When considering Internet access at home the differences are greater (80 percent 
for whites, 67 percent for Hispanics, and 67 percent for African-Americans). For 
children whose parents have a high school education or less, 68 percent have 
Internet access at home. This contrasts with 82 percent for those whose parents 
completed college. The distribution based on median family income is similar: 84 
percent of families with incomes over $50,000 have Internet access at home; for 
those making less than $35,000, the percentage is 66.6
Whether or not students have access to computers and the Internet from home, 
they consider such access important. When high school students were asked why 
technology is essential to their education, responses included:
 It’s part of our world.
 Technology is so embedded in our society, it’d be hard not to know how to 
use it.
 It’s really helpful—it makes things faster.
 Abstract concepts are often easier to grasp when technology is used effectively 
as a teaching tool.
 Some students at my school who weren’t great students are better ones now 
thanks to computers.
 Technology allows us to learn as much as we want to about virtually any topic.
 I usually connect with friends either to get help or to help others.7
By the teenage years, students use the Web extensively for school research 
(94 percent) and believe it helps with schoolwork (78 percent).8 Although 
technology is used heavily, students seem to keep technology in perspective. 
In their words:
 Teachers are vital to the learning process. Tech is good, but it is not a perfect 
substitute.
 Computers can never replace humans.
 Learning is based on motivation, and without teachers that motivation would 
cease to exist.
 A major part of school is building social skills. If we were to always communicate 
through technology and not in person, then the way we would view life would 
change dramatically.9
Perhaps because home computers and the Internet have become almost as 
prevalent as the telephone, instant messaging is a common communication and 
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socializing mechanism. Not only is IM accessible, it can support multiple, simul-
taneous conversations. Seventy percent of teenagers use IM to keep in touch, 
slightly less than those who use e-mail to stay in touch with friends and relatives 
(81 percent). Still, nearly 13 million teenagers use IM. “Talking to buddies online 
has become the information age way for teens to hang out and beat boredom.”10 
A separate study found that 74 percent of teenagers use IM as a major com-
munication tool compared to 44 percent of online adults.11 Once they leave for 
college many will use IM to stay in touch—oftentimes daily—with high school and 
childhood friends. Forty-one percent of teenagers indicate they use e-mail and 
instant messaging to contact teachers or schoolmates about class work. Greater 
than half (56 percent) prefer the Internet to the telephone.12 In fact, students in 
grade 7–12 know more screen names than home phone numbers.13
When teenagers are asked what they want from the Internet, the most com-
mon response is to get “new information.” Close behind, at about 75 percent, is 
to “learn more or to learn better.” The use of the Internet to learn is not limited 
to school work. Students are often informal learners, seeking information on 
a variety of topics, such as personal health. Other common activities involve 
participating in online communities, showing others what they can do, or voic-
ing their opinions.14 
College Students
The characteristics of traditional age (18-to-22-year-old) college students—a group 
sometimes called the Millennials—have been described by Howe and Strauss as 
individuals who: 
 Gravitate toward group activity
 Identify with parents’ values and feel close to their parents
 Believe it’s cool to be smart
 Are fascinated by new technologies
 Are racially and ethnically diverse; one in five has at least one immigrant parent
 Are focused on grades and performance
 Are busy with extracurricular activities
When asked about the biggest problem facing their generation, many respond 
that it is the poor example that adults set for kids.15
Individuals raised with the computer deal with information differently com-
pared to previous cohorts: “they develop hypertext minds, they leap around.”16 
A linear thought process is much less common than bricolage,17 or the ability to 
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or piece information together from multiple sources. Among other differences 
are their:
 Ability to read visual images—they are intuitive visual communicators
 Visual-spatial skills—perhaps because of their expertise with games they 
can integrate the virtual and physical
 Inductive discovery—they learn better through discovery than by being 
told
 Attentional deployment—they are able to shift their attention rapidly from 
one task to another, and may choose not to pay attention to things that don’t 
interest them
 Fast response time—they are able to respond quickly and expect rapid 
responses in return18
Although many observations can be made about the Net Generation, several 
merit special mention because of the potential impact on higher education. 
Digitally Literate
Having grown up with widespread access to technology, the Net Gen is able to 
intuitively use a variety of IT devices and navigate the Internet. Although they are 
comfortable using technology without an instruction manual, their understanding 
of the technology or source quality may be shallow. 
The Net Gen are more visually literate than previous generations; many ex-
press themselves using images. They are able to weave together images, text, 
and sound in a natural way. Their ability to move between the real and the virtual 
is instantaneous,19 expanding their literacy well beyond text. Because of the 
availability of visual media, their text literacy may be less well developed than 
previous cohorts.
Students are more likely to use the Internet for research than the library (73 
percent).20 When asked, two-thirds of students indicated they know how to find 
valid information from the Web. However, they realize that the Web does not meet 
all their information needs.21
Connected
“As long as they’ve been alive, the world has been a connected place, and more 
than any preceding generation they have seized on the potential of networked 
media.”22 While highly mobile, moving from work to classes to recreational activities, 
the Net Gen is always connected. According to one student, “I like how cell phones 
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work—you can always get ahold of someone, and it goes with you wherever you 
go.” The particular device may change depending on circumstance (for example, 
laptop, cell phone), but they are constantly connected and always on.
Immediate
Whether it is the immediacy with which a response is expected or the speed at 
which they are used to receiving information, the Net Gen is fast. They multitask, 
moving quickly from one activity to another, sometimes performing them simul-
taneously. They have fast response times, whether playing a game or responding 
to an IM. In fact, more value may be placed on speed than on accuracy.
Experiential
Most Net Gen learners prefer to learn by doing rather by being told what to do. 
The role having grown up with video games plays in this preference is unclear, but 
Net Gen students learn well through discovery—by exploring for themselves or 
with their peers. This exploratory style enables them to better retain information 
and use it in creative, meaningful ways.23
Social
“Prolific communicators, they gravitate toward activities that promote and re-
inforce social interaction—whether IMing old friends, teaming up in an Internet 
game, posting Web diaries (blogging), or forwarding joke e-mails.”24 The Net 
Gen displays a striking openness to diversity, differences, and sharing; they are 
at ease meeting strangers on the Net.25 Many of their exchanges on the Internet 
are emotionally open, sharing very personal information about themselves. The 
Net Gen has developed a mechanism of inclusiveness that does not necessarily 
involve personally knowing someone admitted to their group. Being a friend of a 
friend is acceptable. They seek to interact with others, whether in their personal 
lives, their online presence, or in class. (Sometimes the interaction is through an 
alternative identity. Significant numbers of teens assume an online identity that is 
different from their own.)26 Although technology can’t change one’s personality, 
introverts, for example, use the Internet as a tool to reach out. These social con-
nections through e-mail might not have happened before. Extroverts can make 
their circle of friends even larger.27
The Net Gen also exhibits learning preferences that are closely related to their 
characteristics. For example, their social nature leads aligns with their preference 
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to work in teams or interact peer-to-peer. Net Gen learning preferences that may 
impact higher education include the following.
Teams
The Net Gen often prefers to learn and work in teams. A peer-to-peer approach 
is common, as well, where students help each other. In fact, Net Geners find 
peers more credible than teachers when it comes to determining what is worth 
paying attention to.28
Structure
The Net Gen is very achievement oriented. “They want parameters, rules, priori-
ties, and procedures … they think of the world as scheduled and someone must 
have the agenda.”29 As a result, they like to know what it will take to achieve a 
goal. Their preference is for structure rather than ambiguity.30
Engagement and Experience
The Net Gen is oriented toward inductive discovery or making observations, formu-
lating hypotheses, and figuring out the rules. They crave interactivity. And the rapid 
pace with which they like to receive information means they often choose not to 
pay attention if a class is not interactive, unengaging, or simply too slow.31 The Net 
Gen may need to be encouraged to stop experiencing and spend time reflecting.
Visual and Kinesthetic32
The Net Gen is more comfortable in image-rich environments than with text. 
Researchers report Net Gen students will refuse to read large amounts of text, 
whether it involves a long reading assignment or lengthy instructions. In a study 
that altered instructions from a text-based step-by-step approach to one that 
used a graphic layout, refusals to do the assignment dropped and post-test scores 
increased. The Net Gen’s experiential nature means they like doing things, not just 
thinking or talking about things.
Things that Matter
The Net Gen readily takes part in community activities.33 Given a choice, they 
seem to prefer working on things that matter, such as addressing an environmental 
concern or a community problem. They believe they can make a difference and 
that science and technology can be used resolve difficult problems.34
2.8Understanding the Net Gen
Nontraditional Learners
At the same time that colleges and universities are graduating their first Net 
Generation learners, most campuses are experiencing an influx of nontraditional 
students. Three-quarters of all undergraduates are “nontraditional,” according to 
the National Center for Educational Statistics. Nontraditional students are defined 
as having one or more of the following characteristics:
 Delayed enrollment—did not enter postsecondary education in the same year 
they graduated from high school 
 Attend part-time, for all or part of the academic year
 Work full time—35 hours or more—while enrolled
 Financially independent as defined by financial aid
 Have dependents, other than a spouse, which may include children or others
 Single parent, having one or more dependent children
 Lack of a high school diploma35
The more nontraditional characteristics students possess, the less likely they 
are to persist in college after the first year or to graduate. Nontraditional learners 
tend to be concentrated in specific types of institutions. In community colleges, for 
example, nearly half the students have delayed beginning postsecondary educa-
tion. Half also had two or more persistent risk factors. In contrast, 91 percent of 
students in four-year colleges enrolled immediately after high school; 85 percent 
had no persistent risk factors.36
Adult learners represent a significant category of nontraditional learners:
 35 percent of undergraduates are adult learners
 70 percent of all adult learners are female
 38 is the median age of undergraduate adult learners
 80 percent of adult learners are employed37
The motivation for going to college is often different for adult learners compared 
to the Net Gen. Among adult learners 70 percent have a degree as their goal; the 
other 30 percent are seeking a certificate or a specific set of skills.38
Product of the Environment
It is often said that we see the world through our own eyes. Our experiences and 
the environment around us shape how we think, behave, and act. Consider birth-
place. If you were born in the south, you might have a southern accent; if raised 
in Canada, you would speak differently. Tastes in food and clothes might differ, 
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as would customs and expressions. We are all products of our environment—and 
technology is an increasingly important part of that environment.
Few generalizations are entirely correct. However, generalizations—such as 
those about generations—highlight trends. Today’s generations can be described 
as follows.39
Matures
Baby 
Boomers
Generation X
Net 
Generation
Birth Dates 1900–1946 1946–1964 1965–1982 1982–1991
Description Greatest generation Me generation
Latchkey 
generation Millennials
Attributes
Command and 
control
Self-sacrifice
Optimistic
Workaholic
Independent
Skeptical
Hopeful
Determined
Likes
Respect for 
authority
Family
Community 
involvement
Responsibility
Work ethic
Can-do 
attitude
Freedom
Multitasking
Work-life 
balance
Public activism
Latest 
technology
Parents
Dislikes
Waste
Technology
Laziness
Turning 50
Red tape
Hype
Anything slow
Negativity
Other attributes show generational trends as well (for example, attitude toward 
changing jobs or locus of community). One of the most striking attributes is the 
attitude toward the Internet. For the Net Gen, the Internet is like oxygen; they 
can’t imagine being able to live without it.40
Not Just an Age Phenomenon
Although these trends are described in generational terms, age may be less 
important than exposure to technology. For example, individuals who are heavy 
users of IT tend to have characteristics similar to the Net Gen. In fact, the per-
vasiveness of technology—in our professions and in our personal lives—virtually 
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ensures that most individuals gradually assume some Net Gen characteristics. 
For example, ask yourself:
 Are you more comfortable composing documents online than longhand?
 Have you turned your “remembering” (phone numbers, meetings, and so on) 
over to a technology device?
 Do you go to meetings with your laptop or PDA?
 Are you constantly connected? Is the Internet is always on whether you are 
at home or work? Is your cell phone is always with you?
 How many different activities can you effectively engage in at one time?
 Do you play video or computer games?41
The differentiating factor may not be so much one person’s generation versus 
another; the difference may be in experience. Generational issues are relevant 
to higher education because the faculty or administrator perspective may be 
considerably different from that of our students.
Implications
Whether the Net Generation is a purely generational phenomenon or whether it 
is associated with technology use, there are a number of implications for colleges 
and universities. Most stem from the dichotomy between a Net Gen mindset and 
that of most faculty, staff, and administrators. 
It’s Not About Technology
It is an almost instinctive assumption to believe that Net Gen students will want to 
use IT heavily in their education; they certainly do in their personal lives. However, 
if you ask Net Gen learners what technology they use, you will often get a blank 
stare. They don’t think in terms of technology; they think in terms of the activity 
technology enables. In general, the Net Gen views the Internet as an access tool—a 
medium for distribution of resources rather than a resource with limitations. 
When asked about technology, students’ definitions centered on new technolo-
gies. For example, a cell phone with a new feature was considered technology; a cell 
phone with standard features was not. What we might consider “new technology,” 
such as blogs or wikis, are not thought of as technology by students.42
The activity enabled is more important to the Net Gen than the technology 
behind it. For example, instant messaging wasn’t considered a technology; IMing 
is treated as a verb—it is an action, not a technology. Students often use the word 
“talk” when they describe text messaging or instant messaging. Software blends 
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into the background; it enables certain activities to occur, but it is not new, novel, 
or customizable—all part of the Net Gen’s definition of technology.43
Student satisfaction with online learning exemplifies our assumptions about 
online learning. Since Net Geners spend so much of their time online, it seems 
reasonable to expect that they would have a strong preference for Web-based 
courses. The reverse is actually true, as illustrated by a study from the University of 
Central Florida. Older students (Matures and Baby Boomers) are much more likely 
to be satisfied with fully Web-based courses than are traditional-age students. The 
reason relates to the Net Gen desire to be connected with people and to be social 
as well as their expectations of higher education. Traditional-age students often 
say they came to college to work with faculty and other students, not to interact 
with them online. Older learners tend to be less interested in the social aspects 
of learning; convenience and flexibility are much more important.44
In response to a student technology survey the majority of students preferred 
a moderate amount of IT in their classes. Students appreciate the convenience 
provided by online syllabi, class readings, and online submission of assignments.45 
They also want face-to-face interaction, however:
Year after year, face-to-face interactions are ranked by all students 
in either first or second place. This replicates the results of many 
distance education studies that show students often feel that some-
thing important to their learning is missing when all interactions are 
mediated, whether asynchronous or synchronous.46
The implication is that colleges and universities should not assume that 
more technology is necessarily better. Technology that enables certain types of 
activities is likely to be appreciated. For example, wireless networking enables 
learner mobility and makes it possible to be constantly connected. The majority 
of wireless network use, however, may be outside the academic realm. Using 
technology to increase customization, convenience, and collaboration is well 
received; however, its integration into most courses or curricula is not as deep as 
into students’ personal lives.
Communities and Social Networks
The Net Gen exhibits a tendency to work in teams or with peers and will move 
seamlessly between physical and virtual interactions. It is not uncommon to find 
students working together and still sending IMs—even though they are a few feet 
away. Their communities and social networks are physical, virtual, and hybrid. 
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Personal does not always mean “in person” to the Net Gen. Online conversations 
may be as meaningful as one that is face-to-face. Interactions with faculty need 
not be “in person” to be valuable and personal.
Net Geners use technology extensively to network and socialize. In their per-
sonal lives, buddy lists, virtual communities, and social networks such as Flickr 
or Orkut are heavily used. “When we poll users about what they actually do with 
their computers, some form of social interaction always tops the list—conversation, 
collaboration, playing games, and so on. The practice of software design is shot 
through with computer-as-box assumptions, while our actual behavior is close to 
computer-as-door, treating the device as an entrance to a social space.”47
Net Geners are emotionally open and use the Internet as a social technology to 
reveal their feelings, to express their views, to meet new people, and to experience 
different cultures. Many of the online exchanges by Net Geners reveal a great deal 
of personal information—not just facts but emotions. 
Computer games provide a social outlet for large numbers of Net Geners. 
Students play games in groups; online communities form around games; and 
players add to existing games, sharing their work with others. “Games encourage 
collaboration among players and thus provide a context for peer-to-peer teaching 
and for the emergence of learning communities. … Look up any popular game on 
the Internet and you find robust communities of game players debating games, 
sharing game tips, or offering critiques to designers.”48
First-Person Learning
Learning is participatory; knowing depends on practice and participation. Digital 
resources enable experiential learning—something in tune with Net Gen prefer-
ences. Rather than being told, Net Geners would rather construct their own learn-
ing, assembling information, tools, and frameworks from a variety of sources. 
Digital repositories can provide raw material for learning. For example, The 
Valley of the Shadow archive (http://www.iath.virginia.edu/vshadow2/) allows 
students to draw their own conclusions about the Civil War using original records 
from two counties—similar in all aspects except one was Confederate and the 
other was Union. Census data, agricultural records, newspaper articles, church 
records, and letters from soldiers and their families constitute the original source 
material that allows students to engage in “first-person learning.” The site also 
serves formal and informal learners. It is the most heavily accessed Civil War site 
on the Web, according to Google.49
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Online laboratories and remote instruments enable students to collect data that 
can be analyzed and manipulated with the tools of the profession. For example, 
iLab uses a Web interface to link students with a circuit analyzer. Thanks to the 
online interface, the instrument is available not only to MIT students but also to 
students at several other institutions whenever and wherever they choose to do 
their experiments.50
Simulations and visualizations allow students to explore and draw their own 
conclusions—another form of first-person learning. Games and role playing 
provide students with the opportunity to assume another persona and learn 
by “being there” rather than by being told. For example, the game Civilization 
III serves as the impetus for students to use traditional sources of learning 
material. Rather than replacing traditional resources such as maps, texts, or 
educational films, the game encourages students to use those media to do 
better. Students must deal with a range of complexities—political, scientific, 
military, cultural, and economic—over 6,000 years to win the game, and they 
must synthesize and integrate information from multiple disciplines to succeed 
at the game.51,52
Interaction53
The social nature Net Geners, as well as their desire for experiential learning, 
implies that interaction is an important technique for colleges and universities to 
employ. The importance of interaction is not new; learning science has consistently 
demonstrated that students learn more when they interact—with material, with 
each other, and with faculty. The “talk, text, test” approach to teaching is not highly 
effective with most learners. Students do best when they actively construct their 
own knowledge. In addition, there is a positive correlation between interaction 
and student retention.54
The level of interactivity in a traditional lecture is low. Estimates are that stu-
dents ask 0.1 questions per hour in a traditional class; faculty ask 0.3 per hour. 
Technology makes it possible to provide learners with anytime, anywhere content 
and interactions. Computer-based instruction, however, increases the number of 
questions posed from less than 1 per hour to 180–600 per hour.55
The short attention spans of Net Geners also point to interaction as an important 
component of instruction. They “crave interactivity—an immediate response to their 
each and every action. Traditional schooling provides very little of this compared 
to the rest of their world.”56
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Digital Natives accustomed to the twitch-speed, multitasking, 
random-access, graphics-first, active, connected, fun, fantasy, 
quick-payoff world of their video games, MTV, and Internet are 
bored by most of today’s education, well-meaning as it may be. But 
worse, the many skills that new technology [has] actually enhanced 
(for example, parallel processing, graphics awareness, and random 
access)—which have profound implications for their learning—are 
almost totally ignored by educators.57
Interaction is not limited to classroom settings. Informal learning may comprise 
a greater share of students’ time than learning in formal settings. The type of 
interaction, peer-to-peer instruction, synthesis, and reflection that takes place in 
informal settings can be critically important. In fact, “the full range of students’ 
learning styles is undercut when interaction is limited to classroom settings.”58
Immediacy
“Digital natives are used to receiving information really fast. They like to parallel 
process and multitask…. They thrive on immediate gratification.”59 The expecta-
tion of immediacy holds true for access to friends, services, and responses to 
questions. According to one student, “The ever-increasing speed of the Internet 
is one thing I really like because I like my info now, not later.” 
Although the Net Gen expects constant connections and immediate respon-
siveness, this is often an unrealistic expectation. Faculty may find it helpful to set 
expectations about e-mail turnaround; rather than instant response, it may take 
up to 48 hours for a response on the weekend.
Multiple Media Literacy
The Net Gen has been exposed to multiple media types from a young age. Prensky 
estimates that by the time individuals reach age 21, they will have spent twice as 
many hours playing video games as reading (10,000 versus 5,000).60 The Net 
Generation is more visually literate than earlier generations. Many are fluent in 
personal expression using images; they are comfortable in an image-rich rather 
than a text-only environment.
For some time educators have realized that although reading text may be the 
preferred mode of learning for faculty, librarians, and other academics, it is not 
the preferred mode for most of the population. Students on average retain 10 
percent of what they read but closer to 30 percent of what they see. Much of the 
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reading done by the Net Gen has been on the Web, where they are more likely 
to scan than to read.61
In fact, overreliance on text may inhibit Net Gen participation. Net Geners 
“prefer their graphics before their text rather than the opposite.”62 In one course 
(Library 1010 at CSU–Hayward) significant numbers of students would not process 
extensive written directions. They would either try to infer the directions or they 
would turn in incomplete assignments. When the homework was altered, present-
ing pictures first rather than words, refusals to do the assignment dropped (by 
10–14 percent) and student scores increased (an improvement of 11–16 percent); 
pretest versus post-test scores gained 4–9 percent.63
Asking the Right Questions
It is easy to assume that we understand our students, but there is often a dif-
ference in perspective between the Net Generation and faculty/administrators. 
As a result, it is important that colleges and universities ask the right questions 
and not simply assume that the current student cohort is like we were. Important 
questions for colleges and universities to ask include the following.
 Who are our learners? Although the institution may have demographic 
information (date of birth, home town, gender, ethnicity, and so on), we may not 
understand how students view the world, what is important to them, or even 
how they learn best. It is increasingly important that colleges and universities 
engage learners in a dialogue to better understand their perspective. Institu-
tions make massive investments (IT infrastructure, residence halls, recreational 
facilities) for the sake of meeting students’ wants and needs; basing these 
decisions on assumptions is risky.
 How are today’s learners different from (or the same as) faculty/
administrators? Although the Net Generation may be different in many ways 
from Baby Boomers, some things stay the same. Students still come to college 
to meet people, to socialize, and to interact with faculty. Many of the measures 
of student engagement have consistently shown the importance of interaction 
with faculty and other students, as well as a supportive campus environment. 
Student preferences for how they receive information are likely different, 
however—they favor more graphics, a rapid pace, and immediate responses. If 
faculty and administrators can understand the factors that lead to student suc-
cess—which persist and which differ from their own college experience—they 
will be able to more effectively develop programs and target investments.
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 What learning activities are most engaging for learners? It isn’t 
technology per se that makes learning engaging for the Net Gen; it is the 
learning activity. If today’s students are experiential learners, lectures may not 
be an optimal learning environment. If they are community oriented, providing 
opportunities for peer-to-peer experiences or team projects may be prefer-
able to individual activity. There are significant individual differences among 
learners, so no one-size-fits-all approach will be effective. Even so, learning 
science and the habits of the Net Generation provide some clues as to how 
we can improve learning.
 Are there ways to use IT to make learning more successful? Learn-
ing science indicates that successful learning is often active, social, and 
learner-centered. However, with the multiple responsibilities of faculty, staff, 
and administrators, as well as the large numbers of students most campuses 
serve, ensuring successful learning without the support of IT may be impos-
sible. Individualization and customization are laudable goals for instruction; 
they are also time intensive. With the appropriate use of technology, learning 
can be made more active, social, and learner centered—but the uses of IT are 
driven by pedagogy, not technology.
Educating students is the primary goal of colleges and universities. However, 
reaching that goal depends on understanding those learners. Only by understand-
ing the Net Generation can colleges and universities create learning environments 
that optimize their strengths and minimize their weaknesses. Technology has 
changed the Net Generation, just as it is now changing higher education. 
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3.1 Educating the Net Generation
Technology and Learning 
Expectations of the Net 
Generation
Gregory R. Roberts
University of Pittsburgh–Johnstown
Introduction
I am a member of the Net Generation. The Internet and related technologies have 
had a major influence on my generation’s culture and development. Many, if not 
most, Net Generation students have never known a world without computers, 
the World Wide Web, highly interactive video games, and cellular phones. For a 
significant number, instant messaging has surpassed the telephone and electronic 
mail as the primary form of communication. It is not unusual for Net Geners to 
multitask using all three communication methods at once, while still surfing the 
Web and watching television.
Higher education often talks about the Net Generation’s expectations for the 
use of technology in their learning environments. However, few efforts have been 
made to directly engage students in a dialogue about how they would like to see 
faculty and their institutions use technology to help students learn more effectively. 
Through a series of interviews, polls, focus groups, and casual conversations with 
other students, I gained a general understanding of the Net Generation’s views 
on technology and learning.1
Technology Expectations of the Net Generation
To better understand what the Net Generation expects from technology in 
support of learning, we must first understand how the Net Generation defines 
technology. In one-on-one interviews, I asked my fellow students at colleges and 
universities across the country to complete the sentence, To me, technology is 
____________.2 The following responses reflect the wide range one would 
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expect from such a broad group; they also provide some common threads that 
hint at a shared perspective.
To me, technology is…
 “Reformatting my computer system and installing cutting-edge software that 
allows me to do what I want, when I want, without restrictions, viruses, and 
the rules of Bill Gates.” —Jody Butler, Junior, Idaho State University
 “The ability to adapt and configure an already established program to [some-
thing that] benefits me daily, be it customizing WeatherBug to state the 
weather in my particular region or formatting my cell phone pad to recognize 
commonly used phrases in text messaging.” —Christopher Bourges, Senior, 
Duke University
 “Any software and hardware alike that gives me the power to do what I need to 
do faster than ancient methods of conducting things, such as e-mailing versus 
writing, messaging three people versus buying a three-way calling package, 
digital research versus traveling to a well-stocked library, et cetera.” —Lindsey 
Alexovich, Senior, American University
These comments reflect two consistent themes that appeared across the range 
of responses I received from students regarding their views on technology:
 The definition of technology is not confined to computers or the Internet. Tech-
nology is viewed as any electronically based application or piece of equipment 
that meets a need for access to information or communication.
 Customization is central to the definition of technology for Net Geners. Tech-
nology is something that adapts to their needs, not something that requires 
them to change.
The first theme is reinforced by the results of a poll conducted with 25 students 
at The Pennsylvania State University, where students were asked to indicate 
whether they considered a set of applications or hardware to be technology. 
Overall, the average response to whether Web browsing, instant messaging, and 
the Internet constitute technology was neutral.3 For Net Geners, technologies that 
are still considered transformative by their parents’ and grandparents’ standards 
(for example, instant messaging) are a basic part of their everyday lives; they are 
only considered technology in the broadest sense of the term. In light of what these 
students did not consider technology, their definition of what constitutes technol-
ogy is fascinating, and it emerged as a third major theme: For the Net Generation, 
technology is “what’s new,” and the time between new and old can be quite brief 
when viewed from a perspective other than the Net Generation’s.
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“Everything new and different is automatically technology because it’s usu-
ally branded as ‘hard to understand,’” explained Lauren St. John, a senior at the 
University of Pittsburgh–Johnstown. “For example, [take] voice over the Internet. 
This seems like a new concept, but really we’ve been using this for years. Anyone 
with a mike on their computer would just press the ‘talk’ icon on instant messenger 
and there you have it—voice over the Internet.”4
Together, these three themes pose interesting questions for colleges and 
universities:
 How will institutions define and develop technology-enabled learning when 
students view technology as encompassing a wide range of mobile options 
beyond the traditional classroom?
 Do student expectations regarding technology and customization constitute 
a barrier to effective teaching and learning with technology?
 What does it mean when students consider an institution’s “advanced technol-
ogy” as “so yesterday?”
To address these questions, we have to look at the learning expectations of 
the Net Generation.
Learning Expectations of the Net Generation
The Net Generation’s learning expectations begin with the expertise and passion 
of the faculty member. The following student comments represent the general 
perspective of students interviewed for this process:5
 “To me, my success in the classroom depends on the teacher. If the teacher is 
prepared and knowledgeable about their particular field, I know I can expect to 
learn from their knowledge as well as know what is expected of me.” —Joseph 
Gerocs, Junior, San Diego State University
 “I love when I come back from a class where my professor’s knowledge of a 
particular field is astonishing.” —Samuel Bass, Junior, Southwest Missouri State 
University
 “It’s great when the professor is passionate about the field. They are usually 
knowledgeable about their field. In turn, that knowledge and passion rubs off 
on me, and that’s my ideal class environment!” —Thomas McMillian, Senior, 
Texas Tech University
These students still view expert faculty members who are committed to teach-
ing as the key ingredient for learning success. However, the data collected for 
this project also suggest that Net Generation students have high expectations for 
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faculty members’ technology knowledge and skill. For example 25 students at the 
University of Pittsburgh–Johnstown were asked to rate the following three items 
in terms of their importance to successful learning (scale of 1 as least important 
to 10 as most important):
1. The professor’s experience and expertise.
2. The professor’s ability to customize the class using the current technology 
available (for example, Courseweb, BlackBoard, and so forth).
3. The professor’s ability to professionally convey lecture points using contem-
porary software (for example, PowerPoint).
Consistent with the anecdotal results identified above, the highest average 
score (8 out of 10) went to Option 1; the students view faculty expertise as para-
mount. However, the average scores for Options 2 (7.64) and 3 (7.68) were barely 
below that of Option 1. For this group of students, less than a half point separated 
the importance of the faculty member’s general academic expertise from the im-
portance of the ability to use technology effectively to communicate that expertise 
(Option 3) and customize the learning experience for students (Option 2).6
Student expectations regarding technology customization in the classroom are 
closely linked to faculty knowledge and skill. The Net Generation’s views on tech-
nology in the classroom include the expectation that professors will use technology 
to better communicate expert knowledge. Additional feedback indicates that Net 
Generation students may consider a balanced use of technology in the learning 
environment essential. For example, members of another group of 25 University 
of Pittsburgh–Johnstown students were asked to rate their preference for the 
level of interactivity in the learning environment, with various forms of technology 
understood as key enablers of interactivity. The options were:
 100 percent lecturing
 75 percent lecturing and 25 percent interactive
 50 percent lecturing and 50 percent interactive
 100 percent interactive
The vote wasn’t even close—all 25 students gave the highest rating to a bal-
anced, 50-50 environment.7
The judicious use of PowerPoint emerged as a commonly cited component of 
faculty technology use from the student perspective. Victoria Kyes, a sophomore 
at Middle Tennessee State University, spoke for many members of the Net Genera-
tion when she stated, “Using PowerPoint increases a teacher’s ability to convey 
essential information.”8 Lacy Kniep, a junior at Central Washington University, 
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highlighted that it is the appropriate use of PowerPoint that helps a faculty member 
improve learning. From her perspective, PowerPoint is
a software package developed to provide power to a particular 
point. For example, if I am the professor and I want my students to 
understand the definition of a distribution channel, I will place vari-
ous information about distribution channels on a PowerPoint slide to 
drive home this particular point; however, I would not place my entire 
course lesson on marketing techniques on every slide.9
Thus, student views regarding faculty use of PowerPoint help illustrate the 
Net Generation’s desire for the use of technology to support learning, as long as 
faculty members have the technological—and pedagogical—knowledge and skill 
necessary to use it appropriately.
It is interesting to note that the student focus on PowerPoint may signal that 
the Net Generation still holds relatively modest expectations for what constitutes 
leading-edge technology in the learning space. For example, none of the students 
surveyed regarding the important contributors to successful learning pushed back 
on the identification of BlackBoard as “current technology” and PowerPoint as 
“contemporary software”;10 however, many people—Net Generation and non-Net 
Generation alike—might consider those applications as well-established features 
of the current higher education landscape. It may be that Net Generation students 
have seen so few examples of advanced technologies applied to learning that 
those options do not come to mind when they think about teaching and learning 
with technology. The window of opportunity for colleges and universities to avoid 
the negative impact of increased expectations may be narrowing, however, as 
expressed by Nivedita Bangerjee, a junior at the University of Pittsburgh:
I love when my profs take us through virtual 3-D programs to help 
explain a particular topic. As a visual learner in my major [biology], 
learning through seeing is very useful. With all the programs avail-
able in today’s age, I think all professors should use technology in 
the classroom. It will only help drive home key points.11
Conclusion
The views expressed by the Net Generation students interviewed and surveyed for 
this chapter suggest that the Net Generation defines technology broadly. It is not 
just computers and the Internet, but whatever digital devices or applications that 
help a student meet his or her needs. A key component of the Net Generation’s 
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definition of technology is customization, or the ability to adapt technology to meet 
individual needs, rather than vice versa.
Given the technology expectations of Net Geners, it is no surprise that they 
may also have significant expectations regarding the use of technology to support 
learning. However, those expectations appear tied to faculty members and their 
ability to use technology correctly. In this study, PowerPoint registered as the most 
common example of faculty use of technology. Students praised PowerPoint’s ability 
to help faculty members convey specific information when used appropriately. On 
the other hand, they expressed significant frustration with faculty members who 
simply transferred their lecture notes to PowerPoint slides and expected quality 
learning to occur.
The feedback from this select set of Net Generation students does contain some 
good news. It indicates that the Net Generation’s general expectations regarding 
leading-edge technology have not fully impacted its expectations about the use 
of technology to support learning. This may signal a failure in the responsiveness 
of colleges and universities in terms of keeping pace with the rapidly changing 
technological landscape. However, it may also indicate that the opportunity to 
catch up with the Net Generation has not been lost. Higher education must 
continue to engage the Net Generation in a dialogue regarding its expectations 
about technology and learning to assess how wide the window of opportunity 
may still be, as well as how quickly it may be closing.
Endnotes
1. This research initiative relied on one-on-one interviews (in person and by phone), focus 
groups, and random polling using the University of Pittsburgh–Johnstown network in 
late 2004.
2. This information resulted from two focus groups at the University of Pittsburgh– 
Johnstown, one in late September 2004 and the other in mid-October 2004.
3. From a focus group held in late September 2004 at the University of Pittsburgh– 
Johnstown.
4. These quotations came from telephone interviews on October 8, 2004.
5. Data from random polling conducted October 8, 2004, using the University of 
Pittsburgh–Johnstown network; 25 students responded.
6. Data from random polling conducted November 5, 2004, using the University of 
Pittsburgh–Johnstown network; 25 students responded.
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7. Data from random polling conducted October 8, 2004, using the University of 
Pittsburgh–Johnstown network; 25 students responded.
8. From a telephone interview with Victoria Keys on October 1, 2004.
9. From a telephone interview with Lacy Kniep on October 1, 2004.
10. From one-on-one interviews on October 11, 2004.
11. From a one-on-one interview with Nivedita Bangerjee on September 24, 2004.
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4.1 Educating the Net Generation
Using Technology as a 
Learning Tool, Not Just the 
Cool New Thing
Ben McNeely
North Carolina State University
I fully realized the digital age when I first spoke to my grandparents over the “talk” 
feature on AOL Instant Messenger. How cool is it, I thought, to have grandparents 
that not only have a computer, but know how to use it? What was more striking 
was that my grandfather, a man who never had much formal technical education, 
built not one, but two, computers from parts—motherboard, disk drives, hard 
drives, and so forth—with the help of my cousin. He has high-speed Internet ac-
cess, sends and receives e-mail, burns CDs, and chats online using IM. He even 
built a computer for my grandmother, who uses it to check the obituaries daily on 
the Winston-Salem Journal Web site and does online jigsaw puzzles. She can no 
longer do real ones, as the pieces are too small for her to see and grasp.
Growing Up with Technology
In kindergarten, I was introduced to the Apple II computer. We were herded 
into the library and seated in front of a big-screen television. There, the librarian 
demonstrated the computer and its uses. She even showed us a game: The Oregon 
Trail—arguably the most popular computer game of our generation. It was simple, 
informative, and interactive. I can’t tell you how many times I got my wagon stuck 
in the mud or how many teammates I killed off with cholera or malaria.
For my classmates and me, computers were just tools to get things done. 
Mastery of technological skills was a way to show we were advancing further 
than our classmates. In middle school, my family bought our first home computer. 
We also were hooked up to the Internet for the first time. It was a dial-up con-
nection, slow compared to the instantaneous broadband speeds nowadays, but 
nonetheless, we were surfing the Net.
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4.2Using Technology as a Learning Tool
As a Boy Scout, my troop would participate in scout shows at the local mall. 
While other troops demonstrated traditional scouting skills, like pitching tents and 
lashing up towers, my troop set up a computer cluster and took digital pictures 
of people in the mall. Using Photoshop, we cut their images out of the pictures, 
placed them on backgrounds of their choosing, and gave them printouts.
My brother, a senior in high school, now uses WebAssign to complete home-
work problems for chemistry class. A Web-based learning application developed 
at North Carolina State University (NCSU), WebAssign is used across disciplines 
as a way for teachers to assess their students and offer supplemental information 
outside the lecture. He even applied to college using an online application.
As a member of the Net Generation, I have been surrounded by advances in 
digital technology, almost to the point where I cannot do my work as a journalist 
without it. In university, I have used assessment tools such as WebAssign and 
WebCT in classes as supplements to lecture and textbook. But now technology 
is advancing at such a rate that traditional ways of teaching and learning are not 
pushing students and teachers to their full potential. By using IT properly in the 
classroom, teaching and learning are enhanced and given a new dimension. Before 
curricula can be created to challenge the Net Generation, though, faculty must 
know how Net Geners learn and interact with each other, with technology, and 
with life in general. Remember that word—interact.
How the Net Gen Learns
Are you interested in knowing how Net Geners learn? Let me illustrate using my 
friends, me, and my grandfather.
Learning by Doing
Patrick Clarke, graphics editor for a student newspaper, sits down at a computer 
and launches Adobe InDesign. He opens a template for the news page and pulls 
in graphics, pictures, and text. He manipulates the blocks on the virtual newspaper 
page, moving back and forth between two other Adobe products, Photoshop and 
Illustrator. By the time the page is sent to the printer for printing, the elements 
on the page would have been manipulated, edited, and reedited at least a dozen 
times. Patrick is a creative and dynamic designer, but he is not a design major—he’s 
in computer engineering.
Chris Reynolds is a business major and wants to open a music store when 
he graduates. In his spare time, he is a DJ musician. He spins and mixes his own 
4.3 Educating the Net Generation
beats, using a computer, sound-editing software, turntables, and a keyboard. He 
teamed up with a friend to make a how-to video on spinning. They used digital 
video and professional editing software to create the video. Because he is a DJ, 
he worries about court cases involving the music industry. A recent case where 
the use of “sampling” was ruled illegal hit him hard, as sampling is widely used by 
DJs when they create their music.
Jake Seaton is a big arts and entertainment fan. He lives and breathes for mu-
sic, movies, and anything Hollywood. He can tell you about film and music history 
and can quote even the most obscure lines from zombie movies (his favorite). 
He also is up-to-date on the latest in computer and console gaming. He chose a 
multidisciplinary degree in music journalism and has taken distance-education 
courses. In high school he won a state architecture award and has taught himself 
to use Photoshop and InDesign.
These are representatives of the Net Generation. They all use computers in 
their class work and in their hobbies. They have a wide range of interests, outside 
their chosen area of study. They are not locked into one thing, although all are 
highly motivated and pursue their interests with passion. They use the latest in 
technology, whether cell phones, computers, PDAs, MP3 players, or digital cam-
eras. They expect things to work properly and work fast. They get bored if not 
challenged properly, but when challenged, they excel in creative and innovative 
ways. They learn by doing, not by reading the instruction manual or listening to 
lectures. These are the learners that faculty must reach.
When I first came to NCSU in 2000, I came to a public university dedicated to 
technology. There were numerous computer labs all over campus, and professors 
actively used assessment tools like WebAssign and WebCT in their classes. In 
an experimental psychology class, I used SAS statistical software to crunch data 
I collected from experiments. I used online message boards to post ideas and 
criticism in my opinion/editorial writing class.
In my technical document design class, I experienced the best use of technology 
in a class: hands-on, experimental, and interactive. This course covered the fun-
damental designs of technical documents: instruction manuals, memos, resumes, 
and so forth. Taught in a computer lab, the class sat one student to a computer. We 
learned to use Adobe Pagemaker, the most popular desktop publishing program 
at the time. With basic exercises from the instructor and trial-and-error assign-
ments with broad guidelines, I learned not only how to use the program but also 
design fundamentals—by doing the actual design, not by reading it out of a book.
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This is how the Net Generation learns: by doing. Many of my peers have 
emerged as the leaders of my generation. They will go on to become the leaders 
of our nation in many different roles—politicians, business executives, artisans, 
scientists, and journalists. Much like how we learn by doing, we lead by doing; 
that is, by practicing the art and science of our chosen paths.
Human Interaction
Generational differences in learning techniques are apparent in how people of 
different ages approach technology. It has been said that we, the Net Generation, 
are closer to our grandparents—the Greatest Generation—in our work ethic and 
optimism about the future than to our parents’ generation. But how we approach 
problems is totally different.
My grandfather is a tinkerer—he figures out how things work by trial and er-
ror. He is very mechanically inclined and has spent his life working on many kinds 
of machinery. But when it comes to computers, he approaches it one thing at a 
time, step by step.
Every time I come home from college, he has a new problem for me to fix on his 
computer. He will fiddle and fiddle with a program until he is befuddled. Usually it 
is because he missed a step somewhere. If I show him and write down steps, he 
takes the information I’ve given him and works it out for himself. Even though the 
computer’s parts are more complex than a carburetor or gear drives, the skills my 
grandfather used to put it together came from decades of tinkering with machines. 
He still uses a step-by-step thinking process used in mechanical arts to figure out 
software and basic functions like e-mail and Internet browsing.
Similarly, Patrick sits down with a new piece of design software and tinkers 
with its features. “Usually, if it is from a software company I know, I can figure 
out a new program easily,” he said. He has fundamental knowledge about how 
certain software should work. By tinkering, he can figure out shortcuts and pick 
up the gist of the program quickly.
Even though Patrick uses step-by-step problem-solving skills, he also is pulling 
information from his own memory, experience, and base knowledge to master the 
new program. Patrick has had almost two decades of experience working with 
computers—almost to the point that it is second nature. My grandfather, on the 
other hand, has only had about five years of computer experience. Because they 
have been wired since grade school, Net Geners are likely to grasp technological 
concepts faster.
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But the same “tinkering” practice applies in the classroom: doing hands-
on work and working in groups, students get a better grasp of concepts the 
professor is trying to teach. Using technology only enhances the hands-on 
experience; it does not—and cannot—replace human interaction. There’s that 
word again.
Interaction, Not Isolation
Distance education is the popular option for nontraditional learners. With many 
traditional industries such as manufacturing and textiles going offshore, 20-year 
veterans of the workplace are being laid off and going back to school to learn a 
new trade. Distance education—through Internet and video courses—helps those 
who have to work a job and go to school at the same time better schedule their 
learning opportunities. These people are usually older, in their 30s or 40s, and 
are learning to use technology, like the Internet and computers, while training for 
a new career. In theory, the Net Generation should learn better through Internet 
courses because they have been surrounded by computers all their lives and know 
how to use the technology already.
Just the opposite is true. Net Geners like the social interaction that comes with 
being in class with their peers. While they may use technology in their daily lives, 
relationships are a driving force in the learning process.
Jake Seaton, as a part of his multidisciplinary degree, took a video course 
through distance education—and didn’t like it. “I needed the structure of going 
to class. I would go to my other classes and then come home and have another 
class to watch on TV,” he said. “I didn’t like it. At the end of the day, I wanted to 
be done, not have to work at a class at home.”
This is typical among Net Geners: learning through social interaction is im-
portant. Feedback from the professor is vital, and working in groups is the norm. 
Arman Assa, MBA candidate and president of PackMUG—the Mac Users Group 
at NCSU—said that learning technology has not advanced enough to replace 
the social interaction in the classroom. “Historically, communal learning has 
always been the most effective way for educating the student and generating 
thought-provoking discussion in class. I don’t believe technology has reached a 
point where we can duplicate that effectively on a computer,” Assa said. “Some 
instructors argue that chat rooms, message boards, and instant messaging are 
good substitutes, but they are by no means replacements for the exchange of 
tacit knowledge.
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“Does this mean that interactive technology is bad for the classroom? No. It 
means that it should simply augment what is already there,” Assa continued. “For 
instance, one of my human resource classes in the MBA [program] has regular 
classroom discussion, but the instructor augments it with message board inter-
action. It was a very effective tool for helping introverts who don’t talk in class to 
join the discussion.”
Cut-and-Paste Culture
Technology is everywhere. Net Geners cannot remember a time in their educa-
tion where a computer was not used for some learning experience. Because of 
this “tech-savviness,” traditional educational practices and ethics are coming 
into question. Cheating, for example, always a major academic infraction, is on 
the rise on college campuses—and technology is helping with cheating. Talk to 
students and any one of them will tell you that cheating is prevalent and part of 
the culture, especially in technical disciplines. That is, if you use the strict defini-
tion of cheating.
NCSU uses WebCT and WebAssign extensively. Since a faculty member 
cannot directly supervise students and only the answers are recorded in WebAs-
sign, not how the student came up with them, students often work together on 
their assignments. But students must submit their own answers. In computer 
engineering, students must write a program and submit it as a part of learn-
ing different coding languages. Patrick says these programs are worked over 
with a fine-tooth comb. “The TAs and instructors run the programs line-by-line 
to see if any code was copied,” he said. “There may be opportunity to cheat, 
but you will get caught.” He adds that there is not much opportunity to cheat 
during exams.
Plagiarism is the academic infraction of choice. How can it not be, though? 
Information is easily available from the Internet, especially from sites like Wikipe-
dia. Old term papers are being sold online. Because the Internet provides easy 
information fast, the temptation to click “copy/paste” and pull in quotes from a 
Web site without attribution is great. But students still get caught because faculty 
members can search for familiar phrases or quotes to root out plagiarism.
Cheating is on the rise in universities. Is it because students aren’t learning the 
material? Or is it because their learning and work ethic are so different from their 
professors that working together to solve a problem is no longer that serious an 
infraction? Remember that teamwork has been emphasized to Net Geners since 
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the first day of kindergarten. Businesses are also looking for graduates who can 
work effectively in teams.
Based on the very social nature of Net Geners and the tremendous amount of 
information available to students these days at the touch of a button, the traditional 
definition of cheating is changing. How faculty assess students is changing as well. 
Faculty still give written exams (in English, it is still a certainty), but they must be 
ever more vigilant to catch the cheating student. Cell phones and text messag-
ing have allowed students to text back and forth between each other, conferring 
through the airwaves on exam questions. Because of emerging technologies, 
faculty are having to adapt their classes and how they assess students in order 
to uphold academic integrity.
Challenges for Higher Education
So what do Net Geners want from learning technology? Interactivity—whether 
it is with a computer, a professor, or a classmate. They want it; they crave it. Tra-
ditional lectures are not fulfilling the learning potential of typical students today. 
Distance education and online courses don’t work well with Net Geners—the social 
component of learning is required. As technology in the classroom progresses, 
more and more students are going to demand it be included. This will pose chal-
lenges, though.
Funding
First, technology costs money. What else is new? Faculty members can receive 
grants for using technology in the classroom and developing new learning 
technologies. This is fine on the department level, but for a university to imple-
ment learning technology on a massive scale will take an act of Congress. State 
legislatures are listening and meeting the basic technological needs for public 
universities. But it takes bond referendums for state-of-the-art classrooms in 
order to implement technology on a university level. And bonds are paid by the 
taxpayers because the referendums are voted upon by the taxpayers. No vote, 
no bonds. So it goes, I suppose.
Access and Skills
Second, students need to be able to use the technology. In North Carolina, students 
must pass a computer competency test in the eighth grade before being promoted 
to high school. They are tested on the most fundamental computer skills: word 
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processing, creating a spreadsheet, using Web browsers, and e-mail. Beyond 
that, students either pick up skills on their own, take a class outside the primary 
educational setting—say at a community college or library—or don’t learn at all. 
Users—even Net Geners—will only learn so much when operating a computer. 
The average student will use a computer for homework, online chatting, check-
ing e-mail, and surfing the Internet. The more advanced users will know how to 
write a simple Web page, update a ready-made blog site, or download music and 
movies—perhaps illegally—and burn CDs. But for the most part, users have no 
knowledge about how to set up a local area network or how to troubleshoot their 
own computer for minor problems.
On a more fundamental level, there is such a thing as a “digital divide.” Technol-
ogy is expensive, and the only way for some school systems to afford computer 
labs is if computers are donated. These computers often are refurbished and 
several years old. While they are useful in teaching fundamental skills, like those 
tested for in the North Carolina standardized computer test, they will not be able 
to support the latest technology. Once a computer or software is released on the 
market, it is usually replaced in 18 months. How can a Pentium II running Windows 
95 properly prepare a high school or college student for the working world, which 
uses Windows XP? It can’t. These computers ideally should be relatively up to 
date and able to provide students with not only fundamental skills but also the 
chance to learn intermediate and advanced skills as the “cool new thing” rolls 
out of the factory.
There are students who cannot afford a personal computer in their homes 
and must rely on technology in their schools or local libraries. There are even 
students whose first real experience with technology will come when they go 
to college. How can they possibly survive in the high-tech college world if they 
don’t know the basics?
Colleges need to teach students computer skills beyond fundamentals. Skills 
such as digital document archiving, Web page design using Dreamweaver or Flash, 
setting up wireless networks, and using a firewall are quickly becoming the norm, 
where in the past they were considered advanced knowledge. Even basic upkeep 
and troubleshooting is still left up to tech-support hotlines, often located halfway 
around the world. These are the skills students need to know to be competitive. 
Many colleges offer introductory courses in computer science that are available 
as electives in many disciplines. Updating the intro course curricula—or even the 
state standardized tests—will go a long way in fostering computer skills.
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While usability has gotten better as operating systems have progressed, you 
still hear comments like “I can’t use a Mac, I use Windows,” or “I only know how 
to word process on my computer, I can’t use MS Word on a Mac.” Even though 
the Net Generation learns quickly, the old adage “You can’t teach an old dog 
new tricks” still applies. The inability to move between platforms—and the lack 
of accelerated fundamental skills—is a major hindrance to learning technology. 
The workforce is so competitive that the difference in knowing how to set up a 
simple network and basic computer troubleshooting over knowing just document 
preparation could mean a job down the road. It will be a challenge to overcome, 
but it isn’t impossible.
Interaction
Third, technology must be relevant and interactive to the coursework. A faculty 
member who uses PowerPoint in a lecture is not using technology interactively. 
Students need a practical use for technology, whether to manipulate data or to 
explore the inner recesses of the human body without cutting up cadavers. Stu-
dents need to communicate quickly with each other, but in a centralized manner. 
That is why message boards are great. Members-only message boards allow 
students and faculty to communicate with each other. Plus, faculty members can 
use the course lockers during lectures and provide information outside lecture 
for students to explore at their own pace.
Relevance
Fourth, technology must be used for a practical purpose—that is, taking the 
fundamentals and technology learned over a semester and applying it to a final 
project, where creativity and uniqueness is required and rewarded. In my techni-
cal document design class, we had to create a useful technical document: write 
the text and design a technical document using Pagemaker. My group designed 
an instruction booklet for a video game. Chris Reynolds used his sound-editing 
software to help a friend with a music project. They wrote a short piece of music, 
recorded and edited it, and burned it to a CD for the professor to evaluate. Chris 
was excited because it gave him a chance to “play” with his software. While he 
doesn’t use his music software in his business courses, he is learning skills that 
could be marketable after college. Plus, his friend got an “A” on the project.
Using technology for some practical purpose, and not for the sake of using 
technology, must be the clear objective. “Students are often the guinea pigs in 
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‘IT-enabled’ classes as faculty test out whether the latest innovations actually 
help learning,” Assa said. “Some faculty, in an effort to use the latest buzzword or 
receive the next big grant, are testing technology simply for the sake of technology, 
rather than using technology as a tool for learning, such as paper and pencils. 
When people focus too much on technology, they lose sight of the true purpose 
of technology, which is to facilitate learning in the classroom.”
The Next Generation
Turn on the TV on Saturday mornings and watch cartoons for an hour. Count how 
many commercials there are for interactive toys for toddlers and young children. 
Even babies have “learning centers,” with flashing colored lights and music. 
Whether or not the “Mozart Effect”—the theory that musical stimulation increases 
IQ scores—exists, parents have latched onto the idea that it does, and toy makers 
are obliging and capitalizing on their belief.
These new learners are exposed to technology—even on a rudimentary 
scale—from nearly the womb onward. My mother’s kindergarten class uses the 
computer for learning games that reinforce counting and spelling skills. A quar-
ter of the population has a computer at home, and many more have access to a 
computer—and the number continues to grow every year.
The next generation of learners will meet and surpass the Net Generation’s 
expectations of educational standards. Those standards will only be met if faculty 
and administrators today establish the infrastructure of learning technology in the 
classroom. And not just using PowerPoint in the lecture hall, but understanding 
how technology can be used to reach the most people in an effective way. It 
will take great effort on both sides—students and faculty alike—to learn and use 
technology effectively. But the benefits will be well worth the effort.
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Introduction
We sat across from one another, he in his cracked leather desk chair and me in a 
wooden chair taken from the hallway. He leaned back, arms crossed, eyes peer-
ing over wire-framed glasses. I strummed my fingers nervously on the chipped 
wood of the chair’s arm.
“I e-mailed you the proposal last week,” I said. “I don’t understand why the 
topic change came as a surprise.”
“I didn’t get it,” he said simply.
“I sent it a week ago. Maybe it came back; I don’t know.”
“I’ll be honest; I don’t check my e-mail.”
I paused.
“Ever?” I asked.
“Ever. Can’t stand it.”
“Right. Should I have called?”
“I don’t check voicemail either.”
My brow furrowed as I contemplated my next move.
“So how exactly do you stay in touch with your students between classes?” 
I asked.
“Well, I expect that they’ll hunt me down on campus if they need anything.”
I sank back in the chair and stared at his desk, scattered with haphazard Post-
Its and torn notebook paper. A cassette-tape answering machine gathered dust 
in the corner. An overstuffed planner bulged near my seat. I thought of my own 
desk at home—neat, sterile, a laptop and a Palm Pilot.
“So you’re serious? No e-mail and no voicemail? Do you even use the Web?”
He just smiled.
Though we sat just four feet away from one another, the distance suddenly felt 
light years apart. I would find out, in subsequent conversations, that my profes-
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sor—a relic of the Greatest Generation—did, indeed, surf the Web when it was 
necessary. But he preferred the newspaper over CNN.com, the weatherman over 
WeatherBug, and face-to-face visits over e-mail exchanges. He dusted off journals 
from the 1980s and flipped through their pages, and, if you asked him, he actually 
knew how to load one of those microfiche machines on the second floor of the 
university library. He represented, for me, a world I could scarcely remember—a 
world before driving directions on MapQuest, book buying on Amazon.com, and 
making plans on Instant Messenger—a world when tasks were managed one by 
one instead of all at once on multiple Web browser windows.
I am a member of the Net Generation. I’ve surfed the Web since the age of 
11, and it has increasingly taken over every facet of my personal and academic 
existence. I can barely recall making plans before the advent of IM and have rarely 
attended a campus meeting without setting it up over e-mail first. I get my news, 
my weather, my directions—even my clothes—from the Web. And, as my peers 
and I continue to flood the gates of the nation’s colleges and universities, I am a 
puzzle to many of the faculty and administrators who will try to teach me. They will 
either try too hard to transform education into the virtual language I understand 
or too little to accommodate for the differences between us. Just as with past 
generations, however, all that is required is a basic understanding of what being 
a Net Gener really means and how it translates to the classroom.
Meet Generation Y Not
It’s easy to call myself a Net Gener—to talk about the pains of growing old in the 
Net Generation, to trade glib remarks with my peers about those fossils who 
grew up tied to their landline existence. Defining what all of it means, however, 
is another story.
As a future historian, I’ve learned that everything in time must, eventually, fit 
neatly into a series of ages, categories, or generations: the Baby Boomers, the 
Bronze Age, the Silent Generation, the Renaissance. So, naturally, countless hours 
of history lecture were dedicated—in my head—to the role that my generation 
would play in future history texts. Would students in 2105 find us materialistic? 
Self-absorbed? Would we be defined by September 11 or the War on Terrorism? 
Quite frankly, I didn’t know.
Luckily, where my history musings fell short, the social sciences dedicated 
countless hours and volumes to dissection. And fortunately, the prognosis was 
good. Though the youngest among our ranks are barely teenagers and the old-
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est have just entered the workforce, it seems posterity will forever remember the 
Net Generation as the Next Greatest Generation. Or, if we fail to measure up, the 
Generation That Could Have Been the Next Greatest.
According to Neil Howe and William Strauss, authors of Millennials Rising: 
The Next Greatest Generation,1 my friends and I are nothing like our immediate 
predecessors in Generation X. We are academically driven, family oriented, and 
racially and ethnically diverse. We are committed to telling the truth and traditional 
values, yet we refuse to accept our elders’ speeches or sermons at face value. We 
are not politically active, but community centered. We truly believe we have the 
tools and the desire to solve the lingering problems that our parents’ generation 
has left behind.
In my own experience, both as a Net Gener and as a student leader and journal-
ist at North Carolina State University, Howe and Strauss and their colleagues are 
not entirely off base. But the generalities require greater exploration, especially 
in the role they will play for college faculty and administrators in determining how 
best to reach the next generation of learners.
Driven to Succeed
Net Geners, for the most part, are not just driven by the notion of achievement—they 
are consumed by it. Drilled by guidance counselors, parents, and teachers about 
the importance of attending college in determining our own self-worth and success 
potential, the race for the top began for some of us in middle school. We quickly 
learned that a 4.0 grade point average is no longer sufficient to get a foot in the 
door of a good school and that every applicant would be able to claim honor roll 
as an achievement. To distinguish ourselves, therefore, we load our schedules 
with honors, advanced placement, and international baccalaureate coursework. 
We take classes from community colleges. A portion of us even enter college 
with sophomore standing.
And achievement is no longer limited to the classroom. College-bound students 
learn early that extracurricular activities, leadership development, athletics, and 
community service are not only to be enjoyed but exploited. In a world where 
high school transcripts increasingly look more uniform in their perfection, a role 
as president of SADD—Students Against Destructive Decisions—might be enough 
to tip the scales in your favor. And you know it.
Even at the university level, we feel pressure that our degree simply will not be 
enough. We’ve watched the economy falter and jobs disappear. We sat through the 
5.4The Student’s Perspective
dot-com bust (feeling fortunate we were still in college, at least) and heard analysts 
share horror stories about students with four-year degrees and nowhere to go. 
Those fears have driven Net Geners outside the normal confines of the classroom 
and made them desperate to add both value and experience to their degrees. Intern-
ships are taken during the summer, co-ops throughout the year. Clubs are joined 
and community service embraced. It is enough, by junior year, to leave us wonder-
ing at what point all the preparation for life ends and enjoyment actually begins.
For college administrators and faculty, it means that each class of incoming 
freshmen will be more stressed than the last. The average college-aged Net Geners 
sitting in the back of the classroom will have more than the weight of a 15-hour 
course load on their shoulders. Instead, most will be juggling a position or role in 
a campus organization, a part-time internship, an independent research project, 
and applications for summer jobs and graduate school. They will be masters of 
multitasking and—by the time they graduate—will leave with a suitcase of experi-
ence and an ulcer lying in wait.
Driven by Compassion
Our capacity for community service and engagement is not entirely tied to our 
desire to succeed, however. From a very early age, my peers and I have been 
exposed to opportunities for service and examples of servant leaders in the com-
munity and in history. Community service is not just an opportunity to the Net 
Generation, it is a responsibility.
The average American high school encourages community service through 
service clubs, service awards, service requirements, or service-learning courses. 
Religious groups and national humanitarian organizations, bolstered by the falling 
prices of international travel, are taking youth on more trips around the world to 
teach the importance of a “global citizen” and a dedication to worldwide service. 
The nation and the media consistently praise and hold up examples of youth in 
service. It has become increasingly “cool” to give back.
Beyond high school, colleges and universities have increasingly become com-
munity centers for civic responsibility and community giving. Beyond a host of 
service organizations, most universities have departments on campus to coordinate 
service projects, plan service trips for extended university breaks, and support 
service organizations. Other student bodies, like that at NC State, coordinate 
mass days of service that often draw thousands of volunteers to work with service 
groups around the community.
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This acceptance of and emphasis on social responsibility has also changed the 
way the Net Generation looks at careers. Priority within our ranks is placed less 
on monetary value and fame than happiness and “doing something good.” We 
join programs like the Peace Corps, AmeriCorps, and Teach for America in record 
numbers and repeatedly express an interest in a career that will—somehow—impact 
the future and other people.
Driven by Hope
It is true, as Howe and Strauss indicated, that the Net Generation is an overly 
optimistic generation. We have not seen the corruption of power or felt the fear of 
the Cold War. Instead, we’ve watched technology solve problems and alleviate the 
rigors and stresses of our everyday lives. Just as society often views technology 
as a vessel for progress, we see ourselves as the future navigators.
There is an unspoken sentiment within our ranks that the problems of the world 
have largely been deposited at our feet. With the hole in the ozone layer growing, 
peace shattering, and disease raging, many of us feel that older generations have 
simply stepped aside to make room for our ingenuity and creativity. And, largely, we 
feel that we are up to that challenge. In our eyes, our technological savvy makes 
us smarter, easily adaptable, and more likely to employ technology to solve the 
problems of past and present generations.
Father Google and Mother IM
Perhaps the greatest indicator of the Net Generation, however, has less to do 
with our habits and values than our namesake: the Internet. I met the Internet for 
the first time from my second-row seat in Mrs. Kingsley’s fourth grade class. We 
sat transfixed as a golden highway unfurled across the TV screen in a 30-minute 
film about the future of society. Soon, a voice promised, we would be able to talk 
to children across the world, access medical advice from our home computers, 
and search libraries across the country. The possibilities would be endless, the 
vaults of knowledge limitless.
After class, two friends and I stood in awe at the single PC in the back of the 
classroom. From that little box, we thought, we would soon access the world.
One friend picked up a yellow cable from the back. “Do you think this is it? Do 
you think this is the highway?”
I rolled my eyes. “They said the highway isn’t complete yet. It’s like cable—you 
probably have to wait until they dig the highway in your neighborhood,” I remarked.
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It took years before I realized that the approaching Information Superhighway 
was nothing more than an interconnected system of networks. It would take 
many more before I realized the way the Internet had permeated almost every 
facet of my life.
Technological Masters
Growing up alongside the wheels of Web-based progress has instilled a feeling 
within the Net Generation that technological understanding is a necessity for 
current life and future existence. We cannot succeed in this world, we reason, 
without an understanding and command of technological advances. This feeling 
is reinforced by the emphasis on computer literacy in public school curriculums 
and the nagging feeling that few jobs in the future will not rely on some form of 
computer technology.
To keep pace, Net Geners have become some of the most technologically 
adept members of society. Our cell phones often serve as Web browsers, digital 
phones, and game consoles. We keep our schedules and addresses in Palm Pilots 
and our music in MP3 players. We program our televisions to record movies while 
we watch a game on another channel. We strive to stay ahead of the technology 
curve in ways that often exhaust older generations.
This drive to keep pace with current trends is not fueled by society’s ability to 
educate and teach these technologies. Instead, we are a generation of learners 
by exploration. My first Web site, for example, was constructed before I had any 
concept of HTML or Java. I simply experimented with the commands until the 
pieces fit together. I have installed every addition to my computer myself, often 
with just my instinct and eyesight to guide me. Likewise, many of my peers rarely 
pick up the instruction pack to learn programming or a technique. Instead, spurred 
by our youthful exploration of the Internet, we tend to learn things ourselves, to 
experiment with new technology until we get it right, and to build by touch rather 
than tutorial.
Filling the Attention Deficit: Reaching the Net 
Generation in a Traditional Classroom
In middle school, my second-period health class took a break from memorizing the 
food groups to learn healthy study habits. Flipping idly past images of red-shirted, 
blue-panted stick figures seated upright in desk chairs in our text, we were told 
that the best way to study was to isolate ourselves from the television, the tape 
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player, and the busy sidewalks outside the window. We were to clear a nice study 
corner with a comfy chair, good lighting, and ample work space.
If Harcourt Brace were to evaluate my college study space, it would—no 
doubt—be the antithesis of healthy study habits pictured in one of their textbooks. 
There would be no clear desk, no silent cocoon, no harsh lighting. Instead, Law 
and Order reruns would be playing in the background. To my left, a trail of jumbled 
cords would stretch from my bedroom to a laptop on the couch cushion. My IM 
buddy list would be minimized on the screen, but noise alerts would be turned on 
to tell me when friends signed on or off the Internet. A collage of browser windows 
would remain open, one directed to CNN.com to read the day’s news between 
chapters, another to my e-mail to know exactly when the next piece of mail arrived, 
and then another to Google, in case the text raised any questions. Somewhere in 
the middle would be me and a history textbook turned to page 149.
My study space—which could be found in the average dorm room suite—is 
characteristic of my life. With information and accessibility lying effortless at my 
fingertips, I have grown accustomed to juggling multiple tasks at once, at lightning 
speed. In the average online conversation with a friend, for instance, I am likely 
to be talking to two others, shopping online at Barnes & Noble, laughing out loud 
at Friends reruns, and printing off notes from a chemistry lecture. It is only in the 
classroom, therefore, that my mind is trained on one subject. To keep it in place 
requires some flexibility and creativity on the part of the professor and an under-
standing of the basic principles that guide the Net Generation.
Interaction
Though online communication is often seen as the opposite of personal and the 
antithesis of contact, for the Net Gen it is certainly not seen as such. Instead, 
the Internet has become a vehicle for interaction. It allows us the opportunity to 
communicate with friends, to participate in chat room discussions, and to stream 
video from around the world. In short, it allows interaction with a variety of people 
and material.
In the classroom, we crave much of the same. An online society may increase 
the means of communication, but it does not diminish the human need for con-
nection. Instead, many Net Geners often leave the computer screen craving actual 
conversation and interaction with their classmates. To capitalize on this need, 
faculty should encourage interaction both within and outside the classroom. 
Group work should be emphasized alongside required one-on-one meetings with 
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professors. Students should be given the opportunity to interact with faculty and 
researchers outside the confines of the curriculum and to develop meaningful 
relationships with them.
Exploration
Just as we want to learn about the Web by clicking our own path through cyber-
space, we want to learn about our subjects through exploration. It is not enough 
for us to accept a professor’s word. Instead, we want to be challenged to reach 
our own conclusions and find our own results. Lessons last longer, in our minds, 
if we understand the relevant steps to reach them.
Therefore, a need to explore is implicit in our desire to learn. Rather than dis-
cussing bias, for instance, a journalism professor once asked my class to analyze 
several articles and discuss their diction. We arrived at the conclusion that the 
authors’ bias was implicit in their work with little direction. We left class that day 
with both a sense of accomplishment and a deeper understanding of the journalistic 
themes the professor had hoped to explore.
Relevancy
In a world where technologies change daily and graduates armed with four-year 
degrees are entering the workforce in record numbers, there is an increasing fear 
among the Net Generation that a four-year degree will be neither relevant nor suf-
ficient preparation when it becomes time to enter the work force. Consequently, 
students are consistently looking for practical applications of their studies in a 
real-world context.
Establishing relevancy in the classroom is not as simple as it sounds. It does 
not equate to presenting a laundry list of future occupations or examples of a 
field in the news. Instead, more and more curricula are focusing on the notion of 
extension, or applying the lessons learned in the classroom to real-life problems, 
institutions, or organizations in the community. For the Net Generation, such cur-
ricula speak to two of its values: community service and interaction. Extension is 
an opportunity to help a community while learning the real-world application of 
taught material and acquiring relevant skills and experience.
As a history major, for example, I spent a semester researching a cultural 
heritage site on the North Carolina coast. Beyond simply teaching documentary 
skills, the experience helped glue together the pieces of four years of courses to 
demonstrate how my degree would eventually translate into marketable skills.
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Multimedia
Turn on the nightly news and it is clear that no medium is one-dimensional. Prose 
is supplemented by song. Photographs are accompanied by video. Issues are even 
turned into online polls and discussions. For the Net Gen, nearly every part of 
life is presented in multimedia format. Even my study space, as I detailed before, 
is a hodgepodge of digital, audio, and text information. To keep our attention in 
the classroom, therefore, a similar approach is needed. Faculty must toss aside 
the dying notion that a lecture and subsequent reading assignment are enough 
to teach the lesson. Instead, the Net Generation responds to a variety of media, 
such as television, audio, animation, and text. The use of a singular unit should 
be kept short and alternating, producing a class period as diverse in structure 
as it is in content.
In my four years of courses, the best example of a multimedia classroom 
comes from a three-hour seminar I participated in on the Vietnam War. Though 
the prospect of spending three hours in the same cramped classroom was daunt-
ing, the professor employed a variety of media to keep our attention. Class began 
with a song from the period, and film clips were used throughout to illustrate key 
themes or replicate events. The lecture alternated discussion interspersed with 
photographs, tables, and graphics. As a result, most of us were more alert and 
interested in this class than in previous 90-minute classes, despite the consider-
ably longer class time.
Instruction
It’s easy to deduce that all this technology has made the Net Generation lazy. We 
don’t pick up dictionaries anymore—we go to Dictionary.com. We don’t walk to the 
library—we search online journal databases. We wouldn’t know an archive if we 
stumbled into it on the way to the fax machine. Though the Internet is attempting 
to phase out these standard methods of research, they are important, nonetheless.
The average college student, however, has no clue how to navigate or inves-
tigate the modern library. Instead, students increasingly rely on Web sites and 
Internet archives for information—increasing the likelihood that they will stumble 
across and cite false or incorrect information. For those reasons, modern class-
rooms, faculty, and libraries must still teach and demonstrate basic research skills 
such as finding journals, evaluating primary sources, digging through archives, or 
even perusing library shelves. Today’s students may believe they can learn solely 
on the Internet, but they cannot.
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A Virtual Education: Crafting the Online Classroom
Philosophy: my nemesis. For five semesters I had cleverly evaded its call—pointedly 
skipping over the requirement with the dim hope that a registration glitch might 
fill the spot without my actual participation. But as graduation grew closer, the 
empty spot next to its name hadn’t budged. So, with a sinking feeling of dread, I 
decided to budge instead.
My only consolation, as I dutifully joined the roll for Philosophy 205, was that 
Introduction to Philosophy was finally being offered in a Web-based course. I 
had never tried an entirely “virtual” classroom before, thinking such endeavors 
were better suited to distance education students or those with full-time jobs. 
But philosophy? That could be an exception.
The class was set up with sincere trust and respect for the student. Reading 
assignments from an assigned text were listed on the course Web site. For grad-
ing, we were asked to periodically turn in homework questions from the text and 
to take occasional quizzes and exams. Every exam was open note and open book 
with a three-hour window of time. The homework was loosely graded.
For the first exam, I read every chapter and highlighted the notes from the 
study guide. I finished the test in less than 30 minutes. For the second, with the 
full weight of a 16-hour semester upon me, I did the reading but skipped the high-
lighting. I finished in an hour. For the next exam, with two test experiences under 
my fingertips, I skipped reading altogether and simply searched for the answers 
in the text. The test took nearly two hours. Each time, the grade was the same. By 
the end of the semester, I couldn’t tell the theory of relativity from utilitarianism. 
But speed reading? I was a master.
The professor had assumed, while crafting his course, that putting philosophy 
on the Web would give his students more flexibility to shape their own learning 
experience. We could read at our own pace. We could respond to message threads 
at our leisure. We could even take tests with the full support of our text, our notes, 
and—in my case—our quick darting eyes.
What he hadn’t expected, perhaps, is that the advent of the Internet and the 
opportunity of the online classroom had not diminished the need for traditional 
educational principles like discipline, engagement, and interaction. Instead, my 
online course had turned learning into exactly what I despised—a one-dimensional 
exercise in learning and regurgitating facts.
Take, as a counterexample, a course in Latin American History offered on the 
Web. Like my philosophy course, we were asked to read from an assigned text. 
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Instead of quizzes and tests, we were asked to periodically turn in essays and 
papers. The main difference, however, was that each week we were required to 
participate in online discussions relevant to our text or reading found on the Web. 
Some weeks we were required to simply post our own responses. Other times, 
part of the class was to counter the arguments made by another part. During some 
weeks, we were to evaluate and critique our classmates’ arguments. Though it 
seemed effortless at the time, the exercises were a thinly veiled attempt to hold 
us accountable for the reading and to engage us in the material.
As technology improves and the “virtual classroom” becomes more popular, 
there is a tendency on the part of institutions and students to turn to online courses. 
They save resources and can accommodate more students. They are more flex-
ible for busy schedules or commuters. But as these examples demonstrate, the 
online classroom must be created with the same care and expectations as the 
traditional one.
Students still crave interaction with their fellow students, even if they cannot 
see them. Otherwise, the online classroom seems cold and disconnected. To keep 
students engaged in the material and passionate about the subject matter, there-
fore, the professor must find a way for the students to interact with one another. 
Discussion forums are a natural solution and can be facilitated by posing ques-
tions for students to respond to or as simply a “free for all” for student discussion. 
The professor must be an active participant and facilitator, however, or students 
will diminish the exercises’ importance. Another solution is virtual group work. 
Asking students to collaborate on projects or assignments forces them to meet 
and exchange ideas with their peers and fulfills their need for group interaction 
without actually meeting in a classroom.
Students also want diversity in both content and content media, a desire that 
should not be stifled by the assumed one-dimensionality of online coursework. 
While most online courses create a class Web site for posting assignments and 
logging in to take tests, these sites could be used as portals for multimedia explo-
ration. One of the great benefits of the Web is its use of multiple media formats: 
users can stream video, listen to audio, and peruse photographic archives. It is 
important, therefore, to incorporate a variety of formats into the online classroom to 
keep content fresh and to appeal to the sensory habits of a variety of learners.
The Web-based course, unlike the traditional classroom, is also at an advantage 
visually. Net Gen learners are more likely to respond to visual images than a form 
of straight text. From childhood, we are bombarded by images on television, on 
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billboards, in magazines, and on the Web. A quick survey of newspaper evolution 
reveals the increased reliance on images—rather than text—to tell the story over 
time, and Net Gen learners have evolved alongside this phenomenon. To teach the 
Net Generation, therefore, requires the use of visual images in conjunction with 
text, a feat easily accomplished through animation and diagrams on the Web.
It’s a common misconception that students take online courses to avoid the 
rigor and workload of a traditional classroom. In many cases, that’s simply not true. 
When students choose an online classroom, they still want to be challenged. They 
still want exploration. And they still want creativity. Net Gen learners are not likely 
to excel in an environment where they are simply handed material and expected 
to recite it. Instead, most log on to online courses because they despise this 
traditional format of lecture and regurgitate. Instead, they feel they learn better in 
an environment where they can teach themselves. With that in mind, the online 
professor must find ways to offer students a method of exploration and research 
within the curriculum. Students might be asked, for example, to abandon the 
course Web page to search an archive or journal for information on their own. 
They might be asked to weave current events within the context of the taught 
material. Or they might employ their own technical savvy to construct research 
Web pages or blogs.
The simple rule is engagement—moving students beyond being mere partici-
pants in the class to become active learners and discoverers.
E-Life: The Net Gen on Campus
“Do you have a check? You could pay in a check.”
I scratched my head as I stood at the counter. Check… Check… I vaguely 
remembered seeing an unused checkbook tossed carelessly in the trunk of my 
car that morning. But even if I could locate it, I couldn’t be sure it was in the right 
sequence. Or that I could even remember how to use the darn thing.
“Are you sure you can’t take a debit card? Or maybe a credit card? I have Visa. 
Or Mastercard. Is that better?”
She smiled sympathetically and pointed to the sign behind her: CASH AND 
CHECKS ONLY.
I sighed and grabbed my application from the countertop. I needed to add 
money to my campus account but didn’t have the energy to walk across campus 
to the ATM or to fish my checkbook from my trunk. Dejected, I pushed my way 
out the door. Just as I left, I heard familiar words from the counter.
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“Cash? I have a debit card. Or could you take my credit card?”
It should be noted, in our defense, that most Net Geners use technology to 
navigate even the most mundane chores in life. Thanks to online banking, we no 
longer balance our checkbooks. Because of ATM cards, few of us know what 
that memo line on checks is even for. We pay bills online. We order books online. 
If it were a possibility, we would probably order our pizza online. The thought of 
doing anything in person, therefore, is not just scary, sometimes it’s downright 
confusing.
Each new class of Net Geners will have technology to thank for removing one 
more obstacle from their everyday lives. My older sister, for instance, remembers 
sleeping outside the registrar’s office to be first in line to register for courses during 
her sophomore year. I have only registered for courses online—in my pajamas—from 
the comfort of my dorm room. As technology replaces these exercises in our daily 
life, we expect our colleges and universities to follow suit.
To make campus and student services more accessible and accommodating 
for the Net Generation, university staff and administrators must first realize the 
depth to which technology has revolutionized daily life for us:
 Plastic or plastic? Cash is disappearing rapidly from our wallets, to be re-
placed by credit and debit cards. We use these cards for purchases in stores, 
to pick up tabs in restaurant, and even to swipe at drive-through restaurants. 
We pay our bills with them and do our shopping with them. In many cases, in 
fact, students will simply avoid establishments that refuse to accept them.
 For customer service, press Ctrl+Alt+Delete. Thanks to the marathon 
waiting times for customer service hotlines and the lack of tasteful elevator 
music, the Net Gen would much rather log on than call to fix problems or seek 
advice. Surfing Internet help lines for assistance solves two of our problems: 
speed and accessibility. It’s much faster to find the solution in an online trouble-
shooter, oftentimes, than to wait for an operator to read from a textbook. It’s 
also more likely that online help can be found any day, at any time. There are 
no closing times online and no hours of operation.
 Dear Dr. Jones. It’s not that we can’t use the telephone or find an office, it’s 
that it’s just so much more difficult. Using e-mail to set up meetings, ask simple 
questions, or send in excuses for absences has become so commonplace in 
the modern classroom that few students turn to anything else. E-mail is less 
personal and less frightening. You don’t have to worry about saying the wrong 
thing or getting flustered. You can carefully craft your message and spell-check 
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the result. It’s much easier to take risks and push the envelope without hear-
ing disapproval or confronting anger. For that reason, the Net Gen will turn 
to e-mail for everything from job inquiries and applications to meetings with 
administrators. (As a former college editor, I was shocked to learn that my 
reporters had even resorted to conducting interviews entirely over e-mail.)
 ATTN: School’s Closed. When breaking news hits, students in the Net 
Generation are more likely to log on to a news Web site for the latest informa-
tion than to turn on CNN. When we get dressed in the morning, we check 
WeatherBug or the local television’s Web site for the day’s weather prediction 
rather than wait for a forecast on the morning news. When we need informa-
tion, we expect it immediately and seek it ourselves.
Implications
We aren’t expecting, when we enter college, that campus will be the technologi-
cal equivalent of a science-fiction movie. What we hope, however, is that student 
services will evolve alongside our own society to reflect the changes we have 
undergone as passengers on the Information Superhighway.
 Cashless on campus. It is unlikely on today’s campus that a random wallet 
search of a hall of freshmen would reveal more than $100 in cash. Instead, 
these students would say they only carry their debit, credit, or ATM card. By 
refusing to accommodate these students, universities place them in a perilous 
position, stripped of resources when they might need to pick up supplies, run 
a few copies, or purchase a meal on campus. A number of universities have 
caught on to the reality of a “cashless campus,” installing ATM machines, 
allowing student ID cards to double as debit cards, or offering secure online 
transactions with credit cards. But some universities still fail to realize the needs 
of enrolling Net Geners. In the future, more campus services such as student 
ticket sales, printing kiosks, and campus eateries should accommodate debit 
or credit cards.
 Immediate communication. Because we have learned to seek and expect 
information at the touch of a button, it is simplest to disseminate information in 
a similar fashion. When inclement weather strikes, for instance, a mass e-mail 
will reach students before a ticker on the bottom of the local network news. 
Students will check their e-mail before class before they will check their voice-
mail or a classroom door for notes posted there. School systems, therefore, 
must evolve to place less emphasis on phone lines or verbal communication 
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and more on using e-mail and Web sites for the rapid distribution of news, 
warnings, and alerts.
 Constant access. Whether it be news, shopping, or paying bills, technological 
advances have made it possible for the Net Gen to access services anytime, 
anywhere. They have grown accustomed to doing business after midnight or 
shopping after two o’clock in the morning. Late classes and schedules bulging 
with club activities, jobs, and study sessions often mean working late into the 
night. As a result, they have come to demand 24-hour access to university 
services such as health care, dining, Internet troubleshooting, and libraries. 
Whether in person or on the Web, current student habits demand a new evalu-
ation of hours of operation and staff accessibility.
 Face time. The Internet has enabled faculty, students, and administrators 
alike to communicate with more people on a daily basis while only having to 
physically see a few. As an administrator once lamented, “I can help 30 students 
each day over e-mail exchanges, but I rarely get the opportunity to meet them.” 
While some might assume the Net Gen loathes face-to-face interaction, the 
opposite is true. The constant glow of a computer screen and the cacophony 
of clicking keys has only left the Net Generation longing for more face-to-face 
interaction with faculty and administrators. Despite the ease of online com-
munications, therefore, faculty and administrators must continue to make a 
concerted and sincere effort to offer real face time to students and to arrange 
meetings so that genuine, real-time discussions, which are often stifled online 
or over inbox communication, can occur.
Outlook for the Future
I arrived home in December to meet a sullen, unresponsive teenage boy: my 
brother. As I watched him plant himself in front of the computer each night and 
rush between chores to “check his buddy list,” I couldn’t help but pull rank.
“You know, in my day, we used to actually call our friends over winter break. 
And we had to actually have our friends over to play games, we couldn’t just do 
it on the Internet,” I said.
He rolled his eyes. “Right, right, I know,” he said. “And your cell phones only 
made phone calls.”
Suddenly, I felt quite old. The truth is, I haven’t called a friend just to chat since 
my freshman year in college. But the technology that revolutionized my college 
experience has transformed my younger brother’s middle and high school experi-
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ence. The technology that captivated my imagination as a teenager is a “fossil” 
in his eyes.
The next generation of learners, therefore, will only raise more questions on 
college campuses. Their lives will be more reliant on technology, their attention 
spans that much shorter. They will have little concept of checkbooks and scant 
recollection of landline telephones. Their needs and their values will require a 
reevaluation of the concepts noted here and a fresh look at the needs and ex-
pectations of our nation’s college freshmen. By then, the Net Generation will be 
relics of the first generation of Internet youth, when the Web was still new, page 
loading still slow, and telephones still in use.
But I’ll just read about all that on the Internet.
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Introduction
Predicted to be America’s first generation to exceed 100 million persons,1 the 
wave of Net Geners entering colleges and universities brings a blend of behaviors, 
attitudes, and expectations that creates opportunities—as well as challenges—for 
higher education. Opportunities arise from students’ familiarity with technology, 
multitasking style, optimism, team orientation, diversity, and acceptance of au-
thority. Challenges, on the other hand, include the shallowness of their reading 
and TV viewing habits, a comparative lack of critical thinking skills, naïve views on 
intellectual property and the authenticity of information found on the Internet, as 
well as high expectations combined with low satisfaction levels. Not surprisingly 
there is an increasing gap between most institutions’ IT environments and the 
technologies the Net Gen uses. These factors lead, in turn, to the greatest chal-
lenge for higher education leaders, faculty, and staff—nearly all of whom belong 
to earlier generations: to understand the Net Generation learner and through this 
understanding provide the learning environments, services, and facilities needed 
to help these students achieve their potential.
Most institutions profess intense interest in the academic, social, and personal 
needs of their students. Yet, generational differences are not often used to gain a 
better understanding of students’ behaviors, attitudes, and expectations. Perhaps 
this is because generations represent a historical perspective, better illuminating 
the past than the present or future. Change and adaptation within the academy 
proceed at a slow, deliberate pace. Adapting institutional processes and services 
to the needs of a specific generation of students requires advance planning and 
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action; the timeframe for planning and deliberation may exceed the time the learn-
ers are enrolled. Planning is complicated because personal characteristics are not 
homogeneous within generational groupings; for example, individuals born late in 
the Gen-X cohort may think and behave more like Net Geners, making it difficult 
to take a standardized approach. Unfortunately, the generational literature fails 
to predict the characteristics of future generations.
Institutional leaders need to find ways to think about generations in designing 
campus and individual student initiatives, as well as to discern trends that will 
allow future-directed planning.
Generations and Technology
The technologies available as a generation matures influence their behaviors, 
attitudes, and expectations. People internalize the technologies that shape infor-
mation access and use, as well as the ways they communicate. Matures (born 
1946–1964) were exposed to large vacuum-tube radios, mechanical calculators, 
78 rpm records, dial telephones, and party lines. Baby Boomers grew up with 
transistor radios, mainframe computers, 33? and 45 rpm records, and the touch-
tone telephone. Gen-Xers matured in the era of CDs, personal computers, and 
electronic mail. For the Net Generation, the prevailing technologies are MP3s, cell 
phones, and PDAs; they communicate via instant messaging, text messaging, and 
blogs. For each successive generation “technology is only technology if it was 
invented after they were born.”2
Technology has experienced its own series of generations. In computing, 
the nexus has shifted from the mainframe to the minicomputer to the personal 
computer, and now to mobile devices. In line with Moore’s Law, computing 
and communication devices have radically decreased in size and increased in 
performance. Connectivity has experienced a similar transition across genera-
tions, from no connectivity to proprietary device-to-device cabling, to globally 
interconnected local area networks, and now to wireless. Computers were 
initially developed as number crunching devices. The early emphasis on pro-
cessing numbers, then words, has been joined by multimedia: graphics, images, 
video, sound, and interactive games. Prevalent among today’s applications are 
interpersonal and group communication tools. The use of early computers was 
batch-processing-oriented and required programming skills and arcane com-
mands. Today’s graphical user interfaces and the Web make the operation of 
computers highly interactive and achievable by nearly anyone. The Internet has 
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led to the kind of global village of information and communication envisioned 
by Marshall McLuhan.3
Behaviors of the Net Generation are expressed through technologies to an 
extent not observed in previous generations. At one level, Net Geners are the 
beneficiaries of decades of technological development that preceded them; at 
another level, as students they use these technologies in new ways, and in so 
doing are redefining the landscape in higher education and perhaps beyond. The 
behaviors of the Net Gen (multitasking, always-on communication, engagement 
with multimedia, and the like), as well as the capabilities of modern technologies 
(personal, multifunctional, wireless, multimedia, communication-centric), are in 
close harmony. To a great extent, the behaviors of the Net Gen are an enactment 
of the capabilities afforded by modern digital technologies.
According to a report from the Pew Internet & American Life Project,4 one in 
five of today’s college students began using computers between the ages of 5 
and 8; by the time they were 16 to 18, all of them used computers. Nationwide, 
nearly 90 percent of college students have gone online, compared with about 60 
percent of the general population. Use of the Internet or campus networks is nearly 
universal in higher education. Eighty-five percent or more of college students own 
a computer, and nearly all of the rest have ready access to one. Sixty percent of 
college students regularly play computer or online games, and they are twice as 
likely to have downloaded music as the general population. The Net Generation 
students exhibit technology-related behaviors that may be unfamiliar to many 
in the academy: social networking, photo sharing, swarming, blogging, instant 
messaging, and text messaging. As continuous multitaskers, the Net Geners are 
adept at context switching, often engaging in several activities at the same time 
(in the classroom, this behavior can be disconcerting to instructors). Four out of 
five students believe that Internet use has had a positive impact on their academic 
experience, and three out of four say they use the Internet for research more than 
they do the library.5
Students are very familiar with the top online commercial sites such as amazon.
com and ambercrombie.com; they hold these sites to be the standard against which 
they judge colleges’ online services. And, of all of the generational groups, the Net 
Generation is least satisfied with their higher education experience.6
Net Geners have access to affordable multifunctional devices (for example, 
cell phones equipped with digital cameras and Web browsers that can play digital 
audio and video recordings, as well as send and receive e-mail and text messages) 
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that readily support their interpersonal communication needs and multitasking 
behaviors. Between classes, students bustle about with cell phones attached to 
their ears. Silberman described the prevalence of cell phones among Net Geners 
in Finland, and how cell phones’ voice and short messaging capabilities allow 
them to move in synchronization “like schools of fish … on currents of whim.”7 
This behavior has since become well established in America, where it is known 
as social swarming or smart mobs.8,9
Emerging Patterns
The mobility enabled by wireless communication, combined with an expanding 
class of wireless-equipped portable computers and PDAs, is leading to new 
instructional and social patterns. No longer do students need to go to a specific 
place, or even be seated, to use a computer. An array of multifunctional PDAs 
capable of wireless communication is allowing such devices to follow their users 
wherever they go, serving as “prosthetics for information, memory, or creativity.”10 
This is challenging the very definition of learning spaces because learning can 
now occur both in and out of the classroom, in both formal and informal settings, 
and by lone scholars or among groups.
Net Gen students not only use technology heavily, they also trust it implicitly. 
They are as likely to get their news online as from a newspaper and conduct re-
search through Google as visit a library. Their belief that anything accessible online 
should be free leads many to download or share music, movies, or software they 
have not purchased. The extent of this activity has surprised many institutions; 
campus networks often became saturated when students returned to school in the 
fall. In some cases this is followed by copyright violation notices from organizations 
such as the Recording Industry Association of America.
The interactive and exploratory way the Net Generation uses technology 
is also a break with the past. The French anthropologist Claude Lévi-Strauss 
described the process of bricolage—tinkering—through which individuals learn 
by exploring and manipulating objects around them.11 Turkle12 and Brown13 
described how changes in technology and its use have moved from a rigid, 
top-down environment to a new bottom-up style in which the mode of interac-
tion and learning has shifted from programming and commands to exploration 
and bricolage. The Net Gen approaches computers and other technologies as 
environments for communication, socialization, learning, and game playing, not 
as machines to be programmed.14
6.5 Educating the Net Generation
A challenge for campus planners is the increasing gap between the institutional 
IT environment and the technology environments Net Geners have created for 
themselves. To be sure, today’s students are avid users of Web, e-mail, telephones, 
and other IT resources; however, their rapid adoption of instant messaging, cell 
phones, blogs, wikis, social networking Web sites, and other resources that are not 
generally part of the core campus infrastructure leads to a host of new concerns. 
There is increased potential for incompatibilities between the technologies adopted 
by students and campus standards. Other problems such as excess bandwidth 
consumption, inappropriate use of intellectual property, or security threats are 
becoming more prevalent. An existing institutional context for the use of these 
technologies is unlikely, leading to frustration and decreasing satisfaction on the 
part of both students and faculty.
Although it may be desirable in some instances, it is not necessary that institu-
tions rush to become providers of instant messaging, blogs, wikis, computer games, 
social networking sites, or any of the array of students’ favorite technologies. The 
real opportunity lies in observing and talking to today’s students to learn more 
about how they conceptualize and use these new tools. With this knowledge in-
stitutions can create contexts for technology use that enhance learning, improve 
student services, and enrich students’ social lives.
Assessing the Generations in Online Learning
The Research Initiative for Teaching Effectiveness (RITE) at the University of 
Central Florida (UCF) regularly conducts formative and summative surveys of 
students’ online learning experiences. These data become transformative because 
they are instrumental in modifying the organization, structure, and processes of 
our distributed learning initiative. We believe that both qualitative and quantitative 
research yield a more valid assessment of students in the online learning environ-
ment. When we ask respondents to complete objective statements followed by a 
reflective narrative, we obtain a more authentic characterization of their attitudes, 
beliefs, and behaviors.
In the latest survey conducted at UCF, students used a series of 5-point 
Likert-scale questions to evaluate their online learning experience around two 
components previously identified through extensive numerical work.15 The 
first domain—learning engagement—encompassed six items where students 
indicated their:
 Overall satisfaction with online learning
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 Ability to integrate technology into their education
 Ability to control their own learning
 Ability to study efficiently
 Ability to meet their educational objectives
 Willingness to take another online course
The second domain—interaction value—asked students to evaluate their online 
learning experience in regard to:
 Ease of interaction
 Amount of interaction with students
 Quality of interaction with students
 Amount of interaction with the instructor
 Quality of interaction with the instructor
In addition, the survey protocol asked the learners to state their opinions on 
whether they changed their approach to learning because of their online experi-
ences (nominal yes–no format). This was followed with a request for an explanation 
of any reported change. To obtain a directly interpretable measure for assess-
ment, the authors designed a scoring protocol for student responses to learning 
engagement and interaction value compared to the maximum possible value. 
For example, if a student scored 66 on learning engagement, his or her positive 
perception was 66 percent of the maximum possible.
Using the Generations as a Basis of Comparison
At a metropolitan research institution such as UCF, a substantial portion of students 
represent diverse generations—principally Baby Boomers (born 1946–1964) and 
Generation X (born 1965–1980). These two cohorts provided the backdrop for our 
analysis of Net Gen (born 1981–1994) students’ learning engagement, interaction 
value and changed learning approach. There is an important additional generation 
on the UCF campuses: the Matures (born prior to 1946). Because our demographic 
and survey work suggests that they represent less than 2 percent of UCF’s online 
population, we have not included them in the comparisons.
Baby Boomers
Through sheer numbers, Baby Boomers have impacted nearly every aspect of 
American society. They experienced rapidly expanding economic circumstances 
that led to a sense of financial security. An enduring optimism permeates Baby 
Boomers, who are process-oriented, preoccupied with convenience, and willing 
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to go into debt. They populate high positions in all sectors of American culture 
and attract attention for their likely impact on the nation’s economy when they 
retire.16, 17, 18
Generation X
The Generation Xers were the first “latch key” generation and strongly influenced 
by emerging technological developments. Financially, they experienced wide-scale 
job loss and runaway inflation that led to their sense of economic and social skepti-
cism. These events shaped their hallmark characteristics: they mistrust most of 
society’s organizations and institutions, and they believe that stabilizing influences 
such as job security are a myth. They seem impertinent because of their confron-
tational style. For Generation X, versatility is the key to stability.19, 20, 21
Learning Engagement, Interaction Value, and Enhanced 
Learning in the Generations
The current UCF survey yielded 1,489 online student responses, represent-
ing a return rate of approximately 30 percent. Figure 1 depicts the generation 
membership of the respondents. The sample contained a majority of Generation 
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X students with approximately equal proportions of Baby Boomers and the Net 
Gen. This finding reinforces the expectation that there is substantial age diversity 
in the distributed learning population in metropolitan universities. 
As Figure 2 illustrates, older learners reported more positive learning engage-
ment. The Net Gen, with 73 percent of maximum, shows a steep decline compared 
to Boomers’ 85 percent rating. The positive narratives for all three groups stressed 
flexibility, convenience, and self-paced learning for their online experiences. Those 
points converge on reduced opportunity cost for obtaining an education thanks to 
online learning. The less positive perceptions of the generations showed extensive 
variability. Baby Boomers lamented the lack of face-to-face interaction in the online 
environment, a comment consistent with this generation’s tendency to discuss and 
tell stories. Generation X was uncomfortable with the continual connectedness 
of online learning that contradicts their penchant to “get to the point” and “move 
on with it.” The Net Gen respondents weredisappointed; they perceived a lack 
of immediacy in their online courses and felt that faculty response times lagged 
behind their expectations. 
Figure 3 presents the trend in interaction value from one generation to the 
next. Again, a comparison of the three generations shows a high of approximately 
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63 percent for the Boomers, 56 percent for Generation X, and 50 percent for the 
Net Gen. The narratives for interaction indicated that the Boomers judged com-
munication patterns in online classes to constitute one-on-one attention. Gen-Xers 
responded well to the constant availability of interaction. Net Geners enjoyed the 
ability to form interactive communities among their peers. On the less positive 
side, Baby Boomers preferred some face-to-face encounters with their instruc-
tors; Generation X students reported substantial, pointless interaction in class; 
and the Net Gen students felt that the interaction mechanisms designed by their 
instructors were much less adequate than their personal technologies.
Generational differences were also found in whether students changed their 
approach to learning as a result of their online experience (see Figure 4). The 
downward trend by age cohorts continues for this measure. More than half of 
the Boomers claimed that they modified their learning techniques; the Net Gen-
ers decreased to a low of 23 percent. The narratives showed that Baby Boomers 
enhanced their technology skills and integrated them into their modified student 
roles, Gen-X students improved their ability to manage time effectively, and Net 
Geners felt a heightened sense of responsibility and motivation. 
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Responding to Results
These differences in student generations present an opportunity for the institu-
tion to work toward instruction that addresses the varying needs of students. 
At UCF, faculty members who teach online or blended courses participate in a 
faculty development course designed to guide them in both technological and 
pedagogical approaches to Web instruction. Through a series of interactive ses-
sions with instructional designers and Web faculty veterans, beginning faculty 
are encouraged to redesign their courses to focus on being student centered 
and interactive. Beyond the course structure faculty learn to integrate formative 
and summative assessment mechanisms, both for themselves and for students. 
The focus is on faculty facilitating instruction and students becoming active and 
interactive learners.22
Blended learning provides a unique opportunity to bridge generations, pro-
viding the face-to-face contact requested by Baby Boomers, the independence 
preferred by Gen-Xers, and the interaction and sense of community desired by 
Net Geners. Extensive use of e-mail, discussion groups, and live chat increases 
communication and collaboration among students as well as between students 
and the instructor.
Figure 4. Students Who Changed Their Approach to Learning by Generation
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Excellent Teaching
From our exploration of generational issues, an important question evolved: 
Can students distinguish characterizations of excellent teachers independent 
of generation, learning style, course modality, and technological sophistication? 
Data collected at UCF, with more than half a million student responses, suggest 
an answer.23 We have identified six characteristics that students attribute to 
the best faculty—characteristics that are independent of age, gender, and aca-
demic achievement. Interestingly, these characteristics correspond to the seven 
principles of good practice in undergraduate education24 and to the national 
study of student engagement.25 Although students’ behaviors, attitudes, and 
expectations are generally shaped by their generation, what constitutes good 
teaching appears to be universal across these generations. Students believe 
that excellent instructors:
 Facilitate student learning
 Communicate ideas and information effectively
 Demonstrate genuine interest in student learning
 Organize their courses effectively
 Show respect and concern for their students 
 Assess student progress fairly and effectively
This seemingly paradoxical way in which students determine teaching excel-
lence through the lens of their instructors clarifies how universities must accom-
modate students’ needs, realizing that these needs are universal, yet greatly 
mediated by the Net Generation. 
Conclusion
The Net Generation possesses sophisticated technological adaptability and a re-
markable capacity to incorporate multitasking into day-to-day academic activities. 
However, there is also a growing discrepancy between institutional infrastructure 
and these students’ personalized facility with information. Freeland26 described a 
corresponding trend emerging in higher education that he called practice-oriented 
education—the combination of liberal and professional studies. He foreshadowed 
the students’ tendency to learn through bricolage and the university’s reticence to 
respond: “After 1945 it [the academy] became steadily more open… [but] as its 
clientele became more ‘modern,’ higher education became more traditional.”27 As 
we move into the next decades, the resolution of that polarization compels colleges 
and universities to examine, and perhaps redesign, their strategic direction. 
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If today’s students do not represent the constituency that our higher educational 
system is designed to teach as asserted by Prensky,28 how do we remedy that 
situation? Possibly, by studying how students interacted (politically, economically, 
culturally, socially, and technologically) with institutions’ instructional climate in 
the past. By monitoring technology developments and their impact on the student 
population, we will be better able to anticipate the needs of the class of 2025. 
This approach will thrust institutions into a forward-thinking posture rather than 
a reactionary one in response to incoming student cohorts. 
From an instructional design perspective, we realize that knowing our students 
gives us many more options for engaging them in the learning process. Throughout 
the generations, colleges and universities have attempted to tailor instructional 
protocols to accommodate students’ preferences for acquiring knowledge, en-
hance learning, reduce ambivalence, facilitate maturation, and maximize success. 
The audacity with which the Net generation has burst on the academic scene has 
accelerated our need to understand its learning characteristics. A conundrum 
accompanies that solution, however: adaptation for the present generation may 
not be adequate for the next.
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Introduction
Much has been made about the new generation of technology-savvy students 
currently in and entering college. These students possess unprecedented levels 
of skill with information technology; they think about and use technology very 
differently from earlier student cohorts. They are characterized as preferring 
teamwork, experiential activities, and the use of technology. Prensky calls them 
“digital natives,” referring to the fact that they have grown up with technology as 
opposed to “digital immigrants” who did not.1a,b
Jason Frand observed that today’s young students take technology for granted 
and that staying connected is a central part of their lives. Doing is more important 
than knowing, and learning is accomplished through trial and error as opposed 
to a logical and rule-based approach.2 Similarly, Paul Hagner found that these 
students not only possess the skills necessary to use these new communication 
forms, but there is an ever increasing expectation on their part that these new 
communication paths be used.3
The assumption of the technology literate undergraduate student population 
needs to be demonstrated with quantitative data. Much of the work to date, while 
interesting and compelling, is intuitive and largely based on qualitative data and 
observation. A study by the EDUCAUSE Center for Applied Research (ECAR), 
using both quantitative and qualitative data, addressed four questions:
 What kinds of information technologies do students use, and what are 
their preferences?
CHAPTER 7
©2005 Robert B. Kvavik
7.2How Students Use Technology
 With what levels of skill are they using these technologies?
 How does this use contribute to their undergraduate experience?
 What value does the use of information technology add in terms of  
learning gains?
Student Demographics
This study presents the responses of 4,374 students who replied to a 2004 survey. 
The students were mostly traditional-age college students from 13 institutions 
in five states. Ninety-five percent of the students were 25 years old or younger. 
Ninety-five percent were enrolled full-time; the other 5 percent were enrolled 
part time. Students surveyed were either freshmen or seniors. Forty-five percent 
of the students surveyed reported living on campus.
The institutions included in the survey were
 Colgate University
 Drexel University
 University of California, San Diego
 University of Minnesota, Crookston
 University of Minnesota, Twin Cities
 University of Wisconsin–Colleges
 University of Wisconsin–Eau Claire
 University of Wisconsin–La Crosse
 University of Wisconsin–Madison
 University of Wisconsin–Milwaukee
 University of Wisconsin–Oshkosh
 University of Wisconsin–Stout
 University of Wisconsin–Whitewater
Student Use of Technology
There is an inexorable trend among college students to universal ownership, 
mobility, and access to technology.
Ownership
Fully 93.4 percent of 4,374 students surveyed at 13 higher education institutions 
in 5 states owned a computer. We found that 70.7 percent of the senior respon-
dents and 57.1 percent of the freshmen respondents reported ownership of a 
personal desktop computer; 38.5 percent of the senior respondents and 52.7 
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percent of the freshmen respondents owned laptop computers. Personal digital 
assistants (PDAs) were owned by only 11.9 percent overall, with male students 
more likely to own a PDA than female students. Cell phones were owned by 
82 percent of the students, with females (84.7 percent) more likely to own one 
than males (77.7 percent).
Internet Access
All of the students in this study had access to the Internet. Freshmen students, 
who most often reside on campus, access the Internet using university networks 
(82.2 percent). Seniors used commercial access most often (56.4 percent). More 
than 81 percent of students had access to broadband service, either through 
commercial or university sources, while 18.5 percent used modems.
Use of Technology
Students were asked about the applications they used on their electronic devices. 
They reported that they use technology first for educational purposes, followed 
by communication. Students reported using computers for writing documents 
(99.5 percent) and e-mails (99.5 percent), followed by surfing the Internet for 
pleasure (97.2 percent) and for classroom activities (96.4 percent). Students 
reported using technology for creating/editing video and audio and for creating 
Web pages the least.
Hours of Technology Use
By a wide margin, students said that they used a computer first for doing class-
room activities and studying (mean of 4.01 on a scale where 1 represents “do 
not use,” 2 represents less than one hour weekly; 3 represents 1–2 hours; 4 
represents 3–5 hours; 5 represents 6–10 hours, and 6 represents 11 or more 
hours per week). Students used the computer approximately 2–5 hours a week 
for writing documents, surfing the Internet for pleasure, e-mailing, using instant 
messaging, using an electronic device at work or downloading/listening to music 
or videos. Other activities such as completing a learning activity, playing games, 
creating spreadsheets, and creating presentations (including Web sites) occupied 
an average student’s time less than 2 hours per week (see Table 1).
These findings are supported by the qualitative data. When interviewed, stu-
dents reported making heavy use of a computer for communication, but that was 
secondary to their use of the computer for schoolwork.
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We found that the highest computer use was in support of academic activities 
and that presentation software was driven primarily by the requirements of the 
students’ major and the curriculum. Students reported strong use and skill levels 
in support of communications and entertainment. As one student commented, 
“I would feel very disconnected and lost if my laptop and cell phone were taken 
away from me. However, had I never been introduced to them, I may not rely on 
Table 1. Activities and Hours Spent
Activities Mean*
Classroom activities and studying using an electronic device 4.01
Writing documents (word processing) 3.76
Surfing the Internet for pleasure 3.47
Creating, reading, sending e-mail 3.47
Chatting with friends or acquaintances using instant messaging 3.45
Using an electronic device (computer, Palm device) at your place of 
employment 3.31
Downloading or listening to music or videos/DVDs 3.15
Completing a learning activity or accessing information for a course using 
course management systems 2.48
Using a university library resource to complete a class assignment 2.46
Playing computer games 2.39
Creating spreadsheets or charts (Excel) 2.07
Online shopping 2.06
Creating presentations (PowerPoint) 1.82
Creating graphics (Photoshop, Flash) 1.79
Creating Web pages (Dreamweaver, FrontPage) 1.39
Creating and editing video/audio (Director, iMovie) 1.34
*Scale: 1 = do not use, 2 = less than an hour, 3 = 1–2 hours, 4 = 3–5 hours,  
5 = 6–10 hours, 6 = 11 or more hours
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them as much as I do now. Still, I believe they are very useful tools, especially 
for communication.”
Factors that explain hours of use fall into the following categories: academic 
requirements, class status, gender, and age. Academic usage is strongly related 
to the student’s academic major and class status (senior/freshman). Communica-
tions and entertainment are very much related to gender and age.
The significance of student major is supported by both survey data and find-
ings from the qualitative interviews. From student interviews, a picture emerged 
of student technology use driven by the demands of the major and the classes 
that students take. Seniors reported spending more time overall on a computer 
than do freshmen, and they reported greater use of a computer at a place of 
employment. Seniors spent more hours on the computer each week in support 
of their educational activities and also more time on more advanced applica-
tions—spreadsheets, presentations, and graphics.
Men, and especially the youngest men in our sample, were more likely to spend 
more hours playing computer games, surfing the Net, and downloading music. 
Women spend more time communicating. Confirming what parents suspect, 
students with the lowest grade point averages (GPAs) spend significantly more 
time playing computer games; students with the highest GPAs spend more hours 
weekly using the computer in support of classroom activities. At the University of 
Minnesota, Crookston, students spent the most hours on the computer in support 
of classroom activities. This likely reflects the deliberate design of the curriculum 
to use a laptop extensively. In summary, the curriculum’s technology requirements 
are major motivators for students to learn to use specialized software.
Level of Skill
Undergraduate students need to develop two types of skills: information literacy or 
fluency and the technical skills needed to use the tools. Defining technology skills 
is difficult because of rapid changes in software that require new and different 
skills. Recognizing this dynamic, the National Research Council in 1999 defined 
technology fluency,4 and our research is premised upon their definition.
When asked about the level of skill they felt they had attained for each ap-
plication, students rated themselves highly skilled in the use of communications, 
word processing, and the Internet (see Table 2). On a scale where 4 = very skilled, 
3 = skilled, 2 = unskilled, and 1 = very unskilled, the means for e-mail, instant 
messenger, word processing, and Web surfing were all greater than 3.0. They 
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rated themselves least skilled on graphics (mean = 2.45), creating Web pages 
(mean = 2.17), and creating and editing audio and video (mean = 2.07). Seniors 
tended to rank themselves higher than freshmen with tools such as PowerPoint 
and spreadsheets. The student’s major had a significant influence, with the high-
est skills reported by business, engineering, and life science students. While the 
quantitative data indicate that students say they have the skills they need, in the 
qualitative interviews student skills seemed more problematic. The interviews 
indicated that students are skilled with basic office suite applications but tend to 
know just enough technology functionality to accomplish their work; they have 
less in-depth application knowledge or problem solving skills.
Sharon Fass McEuen’s study of student technology skills at Southwestern 
University in Georgetown, Texas, noted similar patterns.5 Skill levels were high-
est in the use of word processing, use of the Internet, and communications. They 
were significantly lower for specialized applications such as spreadsheets and 
presentation software. She also found much lower levels of skill in the maintenance 
of computers. According to McEuen, student technology skills can be likened to 
Table 2. Levels of Skills Attained
Application Mean*
E-mail 3.60
Instant messenger 3.54
Word processing 3.53
Web surfing 3.47
Presentation software (PowerPoint) 2.90
Online library resources 2.88
Spreadsheets (Excel) 2.86
Course management systems 2.83
Graphics (Photoshop, Flash) 2.45
Creating Web pages (Dreamweaver, FrontPage) 2.17
Creating and editing video/audio (Director, iMovie) 2.07
*Scale: 1 = very unskilled to 4 = very skilled
7.7 Educating the Net Generation
writing skills: Students come to college knowing how to write, but they are not 
developed writers. The analogy holds true for information technology, and McEuen 
suggested that colleges and universities approach information technology in the 
same way they approach writing.6
As noted earlier, the highest levels of self-reported computer and application 
skills were among business students, engineering students, and life science stu-
dents. But when we looked at graphics skills, having a fine arts or engineering 
major was associated with higher self-reported skills. What this suggests is that 
the major requires the development of higher-level skill sets with particular ap-
plications. Business students are more likely to use presentation applications and 
spreadsheets; arts students are more likely to use graphics applications. At the 
University of Minnesota, Crookston, all students are required to use PowerPoint 
to present their work. Not surprisingly, we found that Crookston students had the 
highest reported level of skills in PowerPoint.
There is virtually no difference in reported skills by GPA, and differences among 
the 13 institutions in our study were minimal for every application when control-
ling for majors. One explanation may be that students rate themselves vis-à-vis 
their peers, so the variation in skill levels may not appear in our study. Conversely, 
using these applications might be like riding a bicycle for these students. Every-
one can do it. Or it may confirm Garrison Keillor’s observation about the upper 
Midwest—“everyone is above average.”
Our quantitative data show that, in general, students say they have the skills 
they need. The qualitative data suggest a slightly different picture. Students have 
very basic office suite skills as well as e-mail and basic Web surfing skills. Moving 
beyond basic activities is problematic. It appears that they do not recognize the 
enhanced functionality of the applications they own and use.
The comparative literature on student IT skill self-assessment suggests that 
students overrate their skills; freshmen overrate their skills more than seniors, and 
men overrate their skills more than women.7 Our data supports these conclusions. 
Judy Doherty, director of the Student Technologies Resource Group at Colgate 
University, remarked on student skill assessment, “Students state in their job 
applications that they are good if not very good, but when tested their skills are 
average to poor, and they need a lot of training.”8
Professor Larry Rudnick of the University of Minnesota, Twin Cities, noted that 
one danger of the computer, especially for those students who expect the com-
puter to give them an instant answer, is that it always comes up with an answer, 
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even if that answer is wrong.9 Mary Jane Smetanka of the Minneapolis–St. Paul 
Star Tribune reported that some students are so conditioned by punch-a-button 
problem solving on computers that they approach problems with a scattershot 
impulsiveness instead of methodically working them through. In turn, this leads 
to problem-solving difficulties.10
A student technology service worker at the University of Wisconsin–Milwaukee 
observed that students “mystify” technology and some are “afraid to putz.” The 
aversion to experimentation seems driven by a fear of doing damage to their ma-
chines and applications. One Colgate student stated, “I know that I am clueless. I 
am so afraid. I am petrified that I am going to do something wrong.” This student 
described how he was trying to get rid of some of the viruses on his computer 
and somehow deleted the driver for his sound card. No one had been able to get 
it back for him.
In short, institutions need to provide ample opportunity for training of students. 
It cannot be assumed that they come to college prepared to use advanced soft-
ware applications.
Information Technology in the Classroom
We expected to find that the Net Generation student prefers classes that use 
technology. What we found instead is a bell curve with a preference for a moderate 
use of technology in the classroom (see Figure 1). The mean (3.07), median (3.00), 
and mode (3) were squarely at the moderate level of preference for technology 
use on a scale of 1 to 5, with 1 being “I do not prefer the use of technology” to 5 
being “I prefer taking courses that are taken totally online.” We found that 30.8 
percent of the students preferred taking courses that use extensive levels of 
technology. Least preferred (2.2 percent) were courses that are delivered entirely 
online. Nevertheless, 25.6 percent of the students preferred limited or no use of 
technology in the classroom.
One student captured the respondents’ mixed opinions on technology in the 
classroom, noting, “Information technology is just a tool. Like all tools, if used 
properly it can be an asset. If it is used improperly, it can become an obstacle to 
achieving its intended purpose. Never is it a panacea.” Another commented, “I 
think universities should ease up on pushing information technology. I have an 
associate’s degree in computer science, and, yes, I am a Luddite.” Conversely, one 
enthusiastic student commented, “I love information technology. It has helped me 
to grow tremendously academically this year and it strengthened my relationships 
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with teachers, classmates, and friends.” Another noted that technology made the 
faculty member seem more detached.
For many, Luddite or not, information technology in the classroom is problematic 
in that it undermines face-to-face contact and has little impact on their learning. 
“I feel like I have lost part of the vital student-teacher connection.”
The following factors were considered in evaluating students’ preferences:
 Previous experience with the use of technology in the classroom
 Faculty skill using technology
 Hours students use technology
 Perceived levels of skill using computers by the respondents
 Institution
 Major
 GPA
 Demographics
A student’s previous positive experiences in the classroom had a beneficial 
impact on the preference for classroom technology. It is not surprising that if 
technology is used well by the instructor, students will come to appreciate its 
benefits. This may explain why seniors had a higher preference level for the use 
of technology in the classroom than did freshmen.
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Figure 1. Student Preference for Use of IT in Classes (N=4,363)
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A student’s major was also an important predictor of preferences for technol-
ogy in the classroom (see Table 3), with engineering students having the highest 
preference for technology in the classroom (67.8 percent), followed by business 
students (64.3 percent).
We also found minor gender differences in preference for the use of technology 
in the classroom (see Figure 2).
When analyzing students’ preferences for classes using technology, a 
student’s GPA was not a significant factor. Students with lower GPAs preferred 
classes using technology equally with those students with higher GPAs, with 
the exception of students with the highest grade point averages (3.51–4.00), 
who modestly preferred less technology in the classroom.
Students were asked how technology affected various classroom activities. The 
highest scoring affect was “helped me to better communicate with the instructor,” 
with a mean of 3.85 (Table 4).11 Other responses with a mean over 3.60 included 
“resulted in prompt feedback from the instructor,” “helped me communicate and 
collaborate with my classmates,” and “I primarily use information technology in 
courses to improve the presentation of my work.” The highest scores were given 
to improved communications, followed by factors related to the management of 
classroom activities. Lower impact activities had to do with comprehension of 
classroom materials (complex concepts). Time-on-task and grading outcomes 
Table 3. Preferences for Technology by Major
Discipline
Prefer No 
Technology
Prefer Limited 
Technology
Prefer Extensive 
Technology
Engineering 4.8% 24.4% 67.8%
Business 1.3% 28.2% 64.3%
Life sciences 4.8% 35.3% 56.3%
Physical sciences 5.7% 40.9% 51.8%
Social sciences 7.9% 44.4% 44.2%
Education 3.5% 47.9% 42.9%
Humanities 7.7% 47.9% 40.2%
Fine arts 9.0% 46.9% 39.3%
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were shown to be more neutral from the perspective of the respondents, with 
means as low as 3.04.
Engineering and business majors indicated that classroom technology did 
better their understanding of complex concepts and provided more opportuni-
ties for practice and reinforcement. Seniors provided overall higher scores than 
freshmen.
Interestingly, students do not feel that use of information technology in classes 
greatly increases the amount of time engaged with course activities (3.22 mean).12 
This is in direct contrast to faculty perceptions reported in an earlier study, where 
65 percent of faculty reported they perceived that students spend more time 
engaged with course materials.13
Perceived Benefits
We asked students about the perceived benefits of using technology in the class-
room (see Figure 3). The most cited benefit was convenience (48.5 percent). In the 
survey’s open-ended comments, 134 students voluntarily identified convenience 
as one of the primary benefits of using information technology in classes. When 
Figure 2. Student Preference for Use of IT in Classes by Gender
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convenience was combined with saving time, the percentage increased to 64.6 
percent. Only 12.7 percent said the most valuable benefit was improved learning; 
3.7 percent perceived no benefit whatsoever. Note that students could only select 
one response, so more than 12.7 percent may have felt learning was improved, but 
Table 4. Effect of IT on Class Activities (N=4,374)
Activity Mean*
The use of information technology in classes has helped me to better 
communicate with the instructor. 3.85
The use of information technology in courses has resulted in prompt 
feedback from the instructor. 3.84
The use of information technology in courses has helped me communicate 
and collaborate with my classmates. 3.64
I primarily use information technology in courses to improve the presentation 
of my work. 3.61
The use of information technology in courses provides more opportunities 
for practice and reinforcement. 3.58
The use of technology in my classes met my expectations. 3.54
Classes that use information technology allow me to take greater control of 
my class activities. 3.45
The use of information technology in classes has helped me better 
understand complex or abstract concepts. 3.38
The instructors’ use of technology in my classes has increased my interest in 
the subject matter. 3.25
Classes that use information technology are more likely to focus on real-
world tasks and examples. 3.23
I spend more time engaged in course activities in those courses that require 
me to use technology. 3.22
I get better grades in courses that use information technology. 3.19
Faculty members need to give us more in-class training for information 
technology used in the class. 3.04
*Scale: 1 = strongly disagree to 5 = strongly agree
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it was not ranked highest. These findings compare favorably with a study done 
by Douglas Havelka at the University of Miami in Oxford, Ohio, who identified the 
top six benefits of the current implementation of IT as
 improving work efficiency,
 affecting the way people behave,
 improving communications,
 making life more convenient,
 saving time, and
 improving learning ability.14
Colleges and universities have significant investments in technology. Students 
see these investments as contributing primarily to convenience and facilitating 
communications. We have made life much easier for students in the administrative 
area. The jury is out on its impact on learning and the learning experience.
Many students acknowledge that technology has improved learning; we 
suspect this occurs where there is a deliberate institutional or faculty strategy to 
improve the learning experience. Software applications such as PowerPoint and 
Excel are tools, as is a classroom management system. But by themselves they do 
not contribute to an improved learning experience. It is incumbent upon the faculty 
member to understand the promise and performance of these tools in support of 
Figure 3. Student Perceptions of Benefits from Using IT in the Classroom
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improved learning and to use them accordingly. Our data suggest that we are at 
best at the cusp of technologies being employed to improve learning.
Course Management Systems
The percentage of students who have used a course management system has 
increased dramatically since they were first introduced. More than 83 percent of 
the students reported having used a course management system. Seniors (90.1 
percent) were more likely to have taken a class that used a course management 
system than freshmen (78.5 percent).
Overall Experience with Course Management Systems
Of the students who had used a course management system, 76.1 percent were 
positive or very positive; 17.3 percent were neutral; and only 6.6 percent were 
negative or very negative (see Figure 4). Females (mean of 3.93) liked course 
management systems slightly better than males (mean of 3.74).15
Course Management System Features Used
Course management systems offer a number of features in support of learning 
and course administration. See Table 5.
Impact of Course Management System Use
Students were asked whether they perceived that a particular tool within a course 
management system improved learning, whether it improved class management, 
or whether it improved both learning and class management. Students were also 
given the option of reporting whether a tool had no effect on either learning or 
class management, or whether it had a negative effect. Classroom management 
(convenience) scored highest, followed by improved learning. Negative percep-
tions were minimal.
The interactive features least used by faculty were the features that students 
indicated contributed the most to their learning. The students were especially 
positive about sharing materials with students (38.5 percent), faculty feedback 
on assignments (32 percent), and online readings (24.9 percent).
Features considered to improve class management included track grades 
(45.7 percent), online quizzes (38.5 percent), online readings (29.1 percent), 
and sample exams online (21.2 percent). All other features received less than a 
20 percent response.
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Figure 4. Students’ Overall Experience Using a Course Management System
Table 5. Student Use of Course Management System Features
Use of Features Percentage
Use a syllabus feature 95.0%
Read online 94.8%
Track grades 89.4%
Take sample exams 88.8%
Submit assignments 78.5%
Discuss online 74.2%
Share materials with students 73.4%
Obtain faculty feedback 71.8%
Take online quizzes 70.0%
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When combining the percentage of students who said that the course manage-
ment system improved both learning and class management, sharing materials 
with students was ranked highest (52.8 percent); tracking grades was second 
(47.9 percent). Fully 80.3 percent said that tracking grades improved their ability 
to manage their classroom activities as well, when combining the percentage of 
students who said that the course management system improved class manage-
ment and both improved class management and learning.
Course Management System Improvement Needed
In the qualitative interviews, students indicated a need for a more consistent ap-
proach to course management system use. Also, students and faculty commented 
on the need for training. In a separate study, 12 percent of the faculty indicated that 
they would increase their use of the course management system if more training 
were made available.16 A University of Minnesota, Twin Cities, student recom-
mended, “With so many courses now using a course management system, there 
is a need to have an introductory class on using a course management system at 
the freshmen or sophomore level.” Some students, however, noted in interviews 
that such training was unnecessary.
Potential of Course Management Systems
Course management systems and their implementation are a work in progress. 
They promise to significantly reduce the restrictions of time and space on learn-
ing for students and faculty, in much the same way their predecessor enterprise 
administrative systems did for student administrative services. Used properly, 
they have the potential to greatly improve student access to information and to 
communicate with their instructors, enhance the quality of learning, and increase 
learning productivity.
Course management systems can enhance learning quality by enabling instruc-
tors to convey information more effectively, helping instructors meet the needs of 
students with varied learning styles, as well as enriching the interactions students 
have with each other and with their instructors. That is the promise. However, the 
students in this study called our attention to performance by noting an uneven 
diffusion of innovation using this technology. This may be due, in part, to faculty or 
student skill. It may also be due to a lack of institutional recognition of innovation, 
especially as the successful use of course management systems affects or does 
not affect faculty tenure, promotion, and merit decisions.
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From Convenience to Learning Revolution
We expected to find that Net Generation students would demand greater use 
of technology in teaching and learning in the classroom. They did not. What we 
found was a moderate preference for technology.
We expected that it would be increasingly necessary for faculty to use tech-
nology in order to appeal to this generation of students. Ironically, we found that 
many of the students most skilled in the use of technology had mixed feelings 
about technology in the classroom.
We expected students to already possess good IT skills in support of learning. 
What we found was that many necessary skills had to be learned at the college 
or university and that the motivation for doing so was very much tied to the re-
quirements of the curriculum. Similarly, the students in our survey had not gained 
the necessary skills to use technology in support of academic work outside the 
classroom. We found a significant need for further training in the use of information 
technology in support of learning and problem-solving skills.
Course management systems were used most by both faculty and students 
for communication of information and administrative activities and much less in 
support of learning.
The consequences of these findings are significant. Some complacency may 
have occurred because of the belief that Net Gen students require less training 
with technology. Student and faculty use of instructional technology is more limited 
than is often portrayed. Students appear to be slower developing adequate skills 
in using information technology in support of their academic activities, which 
limits technology’s current value to the institution. Higher education’s investment 
in learning technology may be paying less than optimal returns because students 
and faculty often lack the appropriate skills or motivation to use it effectively. 
Colleges and universities appear not to be reaching enough students and faculty 
with technology education and training.
Our findings are much like an audit—a snapshot in time or an early picture of 
a process that has great potential to support learning and is most promising. We 
were both surprised and disappointed by what we learned. We attribute much of 
what we saw to growing pains.17 We saw enough good practice and favorable, 
if not enthusiastic, commentary from the students to know that the potential of 
technology in the classroom is enormous.
7.18How Students Use Technology
In 1997, Michael Hooker proclaimed, “higher education is on the brink of 
a revolution.” Hooker went on to note that two of the greatest challenges our 
institutions face are those of “harnessing the power of digital technology and 
responding to the information revolution.”18 Hooker and many others, however, 
did not anticipate the likelihood that higher education’s learning revolution would 
be a journey of a thousand miles rather than a discrete event. Indeed, a study 
of learning’s last great revolution—the invention of moveable type—reveals, too, 
a revolution conducted over centuries leading to the emergence of a publishing 
industry, intellectual property rights law, the augmentation of customized lectures 
with textbooks, and so forth.
In the eight years since Hooker’s proclamation, information technology has 
continued its inexorable penetration into myriad aspects of work, education, and 
recreation, including activities that our students and faculty hold dear. During this 
time, the videogame industry surpassed the motion picture industry in revenues, 
the University of Phoenix opened the University of Phoenix Online, many notable 
virtual university efforts came and went, and course management systems became 
a common element of higher education’s base of enterprise applications. Also, the 
use of information technologies in classrooms and dormitories became widespread, 
and the research persuaded us that there were no significant differences in the 
learning outcomes from courses mediated by information technologies and those 
that were not. Finally, student access to computing and narrowband networking 
has become nearly ubiquitous, and access to broadband networking and online 
information resources is increasingly commonplace.
Both the ECAR study on faculty use of course management systems and this 
study of student experiences with information technology concluded that, while 
information technology is indeed making important inroads into classroom and 
learning activities, to date the effects are largely in the convenience of postsec-
ondary teaching and learning and do not yet constitute a “learning revolution.” 
This should not surprise us. The invention of moveable type enhanced, nearly 
immediately, access to published information and reduced the time needed to 
produce new publications. This invention did not itself change literacy levels, 
teaching styles, learning styles, or other key markers of a learning revolution. 
These changes, while catalyzed by the new technology, depended on slower 
social changes to institutions. I believe that is what we are witnessing in higher 
education today.
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The Real Versus the 
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The Next Generation of Learners
It is natural to assume that each generation can be described easily, and we often 
use labels such as Generation X or the Net Generation to describe generational 
differences. In thinking about educating the next generation, it is helpful to realize 
that not everyone is a member of the Net Generation—not because of age but 
because of access to technology. Many students, both in K–12 and in postsec-
ondary education, have only limited access to advanced instructional technolo-
gies or to the Web. Although technology-enabled interactive instruction may be 
highly engaging, many students, teachers, and faculty have no experience with 
it. One study found that in spite of the fact that 99 percent of K–12 schools have 
Internet access, as do most classrooms (87 percent), these resources are rarely 
used effectively.1
While high-speed classroom connectivity is good, most actual Internet usage 
takes place in media centers or computer labs. This suggests that Internet re-
sources are not yet fully integrated into the day-to-day classroom routine. In fact, 
56 percent of respondents to the study identified integrating technology into the 
classroom or learning experience as their top technology challenge. The same 
percentage (56 percent) named teacher professional development as their top 
challenge, a finding consistent with an earlier Pew study.2 Through 14 national, 
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diverse focus groups, students reported a substantial disconnect between how 
they use the Internet for school and how they use it during the school day and 
under teacher direction. Fundamental changes in school organization, time man-
agement, and teacher preparation will be needed to generate the most value from 
this massive investment in technology. These changes will affect what students 
and teachers do in the classroom.
The experience of students in the introduction and use of instructional technolo-
gies in school varies widely. The 2004 National Research Council report on fostering 
high school students’ motivation to learn argued that motivation is a key factor 
in the success or failure of education and that “by the time many students enter 
high school, disengagement from course work and serious study is common.”3 
The consequences of this disengagement are often much more serious for young 
people from disadvantaged backgrounds because they do not usually get a second 
chance; students from more privileged backgrounds frequently do. The primary 
ingredients that foster involvement and motivation to learn are “competence and 
control, beliefs about the value of education, and a sense of belonging.”4 These 
personal factors work within a complex convergence of other more visible things 
such as curriculum, instruction, the organization and management of the schools, 
and the conditions in the community surrounding the schools.
The Board on Children, Youth, and Families, which produced the 2004 National 
Research Council report, offered a research-based set of recommendations for 
what we can do to keep young people in school, make high school meaningful, 
and keep students engaged and motivated. The ideas include
 forming a good connection between a learner and the social context in which 
learning will take place; and
 making “the curriculum and instruction relevant to adolescents’ experiences, 
cultures, and long-term goals, so that students see some value in the high 
school curriculum.”5
These recommendations will serve as an interesting starting point for exploring 
the role and impact of interactive instructional technologies in education, both in 
K–12 and in postsecondary education.
Similar conditions exist in K–12 and higher education. Connectivity investments, 
particularly wireless, are growing (81.1 percent of the campuses participating 
in the 2004 Campus Computing Survey reported wireless LANs, up from 77.2 
percent in 2003, 67.9 percent in 2002, and 29.6 percent in 2000).6 Internet us-
age is very high among 18–29-year-olds in the general population (78 percent) 
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and among those with some college experience (75 percent), or those with at 
least four years of college (88 percent).7 Only 38 percent of college students, 
however, reported using the Internet for work in classes. Instead, the Internet is 
used primarily to communicate.
While undergraduates reported a positive impact of the Internet on their aca-
demic experience, a closer read of the data reveals that IT usage beyond e-mail 
remains relatively low. For example, only 6 percent of students reported taking an 
online course for credit, and only half of the students in this group reported that the 
course was worthwhile. Moreover, while students and faculty are communicating 
by e-mail, it appears that the communication is primarily about procedural matters: 
absences, homework assignment questions, grades, review session schedules, and 
the like. Students did report, however, that e-mail permits them to communicate 
ideas to faculty they otherwise might not have expressed face-to-face.
Approximately 25 percent of the students enrolled in postsecondary educa-
tion are traditional students pursuing traditional pathways and traditional goals. 
Traditional students enter college immediately after graduation from high school, 
attend full time, usually work only part time, and are financially dependent on their 
families. Nontraditional students may differ on a number of characteristics, such 
as entering postsecondary education as an adult student, attending part time, 
working full time while enrolled, or being financially independent. Approximately 
28 percent of postsecondary students are single parents or have not graduated 
from high school, having instead completed a GED. Nontraditional students are 
less likely than traditional ones to complete a degree and are more likely to begin 
their postsecondary education in a community college or a private for-profit institu-
tion. Their pathway to a degree is complex, and the yield of successful bachelor’s 
graduates is low compared to traditional or nontraditional students who begin 
their postsecondary education at a four-year institution. What kinds of educational 
experience will engage these students? How might interactive technologies enrich 
their education, maintain their commitment to learning, and help them succeed? 
Beyond nontraditional learners, what about the significant proportion of “tradi-
tional” undergraduates who fail to complete a degree? Might interactive instruction 
help them to experience competence and control, develop an appreciation for the 
value of an education, and feel a part of a learning community?
As we think about what all high school students and undergraduates should 
learn and how interactive technologies might contribute to effective education, it 
is helpful to keep two larger issues in mind:
8.4Engagement and Learning
 At the most basic level, educational technologies are a means to a good educa-
tion. If we lose sight of what it will mean to be educated in the 21st century, we 
will not be able to connect our new technological capabilities to the underlying 
purposes for which they should be used.
 We need to think about interactive technologies in the context of what we 
know about how to promote learning.
Learning and Technology
The emergence of new technology challenges our assumptions about the nature 
and locus of learning. In turn, advances in the learning sciences reveal new pos-
sibilities for the application of technology in support of educational goals centered 
on the engaged learner.
What We Know About Learning
Although we know a lot about learning8 and continue to learn more, there is a 
gap between what the education research community and the learning sciences 
have discovered about learning and what most of our faculty know or practice. 
Because faculty develop and implement most of the content and teaching prac-
tices, this gap impacts
 the development of materials for interactive technology,
 what faculty incorporate into their teaching, and
 the design of the curriculum.
We need to find creative ways to close that gap by encouraging our faculty 
and their graduate students to take educational issues seriously. We must also 
approach the development of interactive technologies and programming with 
the same rigor, discipline, and habits of inquiry that faculty bring to their own 
research agendas.
Goals of Education
All fields have their own vocabulary, ways of talking about ideas, standards of 
proof, and methodologies. Undergraduates should become acquainted with these 
“ways of knowing,” not just because they are a necessary part of becoming a 
professional but because they may offer insights into other disciplines. Students 
should not be asked to abandon scientific thinking when they study humanities, 
for example. Science and math are important components of the liberal arts. A 
major in science or math should not only prepare students to pursue a career 
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in their field but also foster the desired qualities of a liberally educated person, 
regardless of discipline. We must prepare all young people for lives of creativity, 
citizenship, and social responsibility as well as success in a workplace increasingly 
shaped by science and technology. This requires us to think about the meaning 
of literacy and the way we “read” the world around us. Interactive instruction 
can offer an especially engaging way to learn this skill. In addition to learning the 
habits of mind, forms of expression, and inquiry of a discipline, students should be 
expected to demonstrate the qualities of a person prepared to live a productive, 
creative, and responsible life.
There are many approaches to articulating the purposes of a college education. 
All involve bringing together intellectual engagement and cognitive development 
with emotional maturity and social responsibility. A college graduate should be 
informed, open-minded, and empathetic. These qualities are not engendered solely 
by general education in the first two years of college. Academic departments must 
build these expectations into their conception of the work of the major as well. It 
is helpful to think of an undergraduate education as a continuum of increasingly 
complex intellectual challenges, accompanied by increasingly complex applica-
tions, with consequences of increasing significance for the learner and others. 
A special emphasis should be placed on preparing our technical workforce to 
communicate with the general public and with policymakers. Interactive instruc-
tion must build in both cognitive and affective domains in order to give students 
experience with responsible learning and practice.
The Promise and Limitations of Technology
Since the introduction of the World Wide Web, we have seen dramatic advances 
in the communication capabilities of the Internet. Continued improvements in the 
underlying hardware and software infrastructure have stimulated growth in the 
number of access points, bandwidth, and new transmission technologies (DSL, 
cable modems, satellite), with no end to this growth in sight. Emergent wireless 
technologies, from Wi-Fi to WiMax,9 promise to “untether” users, enabling un-
foreseen applications of the Internet that challenge our assumptions about user 
behavior and information needs.
Concurrently, the commodification of computation has lowered the financial 
barriers to Internet access for individuals. Low-cost fixed and mobile computers 
are more available, as are a variety of even lower-cost devices that blur the lines 
between cell phones and personal digital assistants. Tremendous increases in 
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computational power have also enabled the development of rich multimedia 
capabilities that offer greater levels of interactivity for the user’s experience via 
modeling, animations, simulations, voice, and other audio applications.
Finally, new applications are changing the nature of the Web and the way in 
which users—and learners—can interact. Individuals may now more easily express 
themselves, contribute their commentary, provide expertise, and otherwise partici-
pate in potentially wide-ranging conversations. Ubiquitous, one-to-one computing 
places greater control “at the edge” of the network. Thus, instant messaging and 
other variants of peer-to-peer communication, along with blogging and other 
self-publishing models, are enabling content, commentary, and community to 
commingle at an unprecedented scale.
In his essay on technological revolutions that he has known, Edward Ayers 
made clear that the real impact of new technologies only becomes manifest 
when the “machine as a separate box needing elaborate maintenance and full 
attention”10 fades into the background. At that point the new capabilities can be 
effectively integrated into teaching and learning. As Ayers put it, “It is not until 
we find ways to integrate electronic teaching (and learning) into our established 
rhythms, strategies, and purposes that the very real potential of the new media 
will begin to be realized.”11 IT will not replace older forms of learning or teaching 
because each type of interaction between instructors and students accomplishes 
a unique goal. However, it will open up new and engaging ways to learn. So what 
is that very real potential?
Ayers argued that we need a balance of individual and active learning, along 
with collaborative learning and passive learning, which occurs in groups and 
through lectures. A live lecture has its place. It is a way for a dedicated and pas-
sionate scholar to dramatize and embody the intellectual content of a subject and 
demonstrate the appeal and importance of the material. It is important for students 
to see not only what they need to know, but also why it is important. Reading also 
has its place. Reading “is the most individualized, active, and reflective intellectual 
activity and as such is the measure for intellectual work in general.”12 Of course, 
reading can also be deadly and boring when the reader is trapped in a technical 
frame that is unfamiliar in content, structure, vocabulary, or forms of expression. 
The important insight that will guide our exploration of the value of interactive 
technologies is that a user of digital information is certainly being asked to be 
active, but is probably not being asked to be reflective. “The computer, unlike a 
text, is built for action; it sits there humming, waiting, demanding that you punch 
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some key or click some button. It is distracting, perpetually promising something 
more interesting than your own unfocused thoughts or the words currently before 
you on the screen.”13
As we explore the newer forms of interactive technologies, whether live 
ones on the Web or multimedia presentations on DVDs, we must keep in mind 
that these are not meant to replace traditional forms of learning. Rather, they 
enrich traditional forms of learning and serve as links between active and pas-
sive, individual and group, and transmission and generation of knowledge. The 
criteria we apply when assessing the quality of the material we offer will, at one 
level, resemble the standards that the academy has set for any intellectual work: 
originality and importance, thorough grounding in the field, clarity of goals and 
expression, effective use of materials, and ethical handling of material and ethical 
approach to the user.14 However, The standards for presentation in these new 
media and formats will be different. We must be clear about when an interactive 
instructional strategy is appropriate and when it is not. In most cases, experi-
ence with an interactive program branches and adapts to the user. It does not 
encourage a “linear argument or narrative nearly as well as a book”15 or convey, 
as a live performance or a group discussion can, the passion and personality of 
an engaged learner and scholar.
Interaction
The Net Generation has been described as experiential, engaged, and constantly 
connected, with a strong need for immediacy. For all learners, research points to 
the importance of learning environments which are active, social, and learner-
centered. These environments might be described as interactive. Information 
technology supports at least four major categories of interactivity.
People to People
People to people interactions may be synchronous or asynchronous; they can take 
place in the same place or at a distance. In education, there can be one-to-many 
communication (for example, between faculty and students); however, information 
technology’s power rests in its ability to enable this traditional communication mode 
to take on a bidirectional character. Many-to-many communication (students to 
students, faculty to faculty, or students to faculty) may occur in a vertical learning 
community. In addition, one-to-one peer mentoring is facilitated by IT. The work 
of the Math Forum (http://www.mathforum.org/) provides a good example of 
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how the process of communication about content (in this particular case, math-
ematics) can exhibit symmetric (same level of preparation and background) and 
asymmetric (novice with expert) modes. In addition, the online setting permits 
subtle renegotiation of roles within the conversation and introduces a balancing 
effect among participants.
People and Tools
A second category involves interaction between people and tools. An example is 
a distributed computing environment that can involve a single user making use 
of distributed computational resources, or multiple users who are at a distance 
making use of a computing resource, whether centralized or distributed. Another 
example is provided by what might be termed a distributed observational environ-
ment, which can feature one-to-many or many-to-one modes. Through the Sloan 
Digital Sky Survey project (http://www.sdss.org/), a vast network of profes-
sional and amateur astronomers can interact at any time with the same vast data 
storehouse of information rather than wait sequentially for an opportunity to use 
a single telescope. And the data in the survey comes from a distributed network 
of observational platforms. A similar example is the One Sky, Many Voices project 
(http://groundhog.sprl.umich.edu/) that engages school children in distributed 
data collection and analysis. Students can submit their results to a larger com-
munity for scrutiny and use, ensuring that novice learners feel ownership of their 
intellectual activity. These examples illustrate the Internet’s ability to provide access 
to data, either derived (from models) or directly observed. They also illustrate how 
instrumentation may be remotely accessed.
People with Concepts
The interaction of people with concepts is a third category in which an information 
technology device, rather than being a tool itself, is the vehicle by which concepts 
are presented or rendered. For example, image databases such as two-dimensional 
slices of objects (both animate and inanimate) illustrate the complex geometry 
and physical relationships of constituent parts. More abstractly, interrelation-
ships among concepts and/or numerical data can be represented visually.16a,b 
Simulations and animations also fall into this category. They are often “steerable” 
or controllable through a graphical user interface. The underlying data that is 
represented visually can be manipulated in varying ways, often revealing pat-
terns and relationships not immediately visible in the standard tabular or serial 
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formats of the original data. Virtual reality environments fall into this category; they 
permit the learner to work with concepts and their representations in a dynamic, 
interactive manner.
People with Contexts
The fourth category involves the interaction of people with contexts. Various forms 
of rich-media communication enable people to interact with each other. Col-
laboration enhanced by interaction with tools and organized around interaction 
with concepts fosters the development of community. This larger context situates 
learning. Norms of interaction and contribution grow from within the community 
and include processes by which a collective understanding develops about a core 
amount of definable knowledge that “everyone should know.” This leads to several 
questions, however. How should the learner come to know this core? How is this 
demonstrated? How is it certified? Can learners demonstrate their competence 
individually? How do members of the community attain authority or otherwise 
receive certification of competence?
Examples
Examples from K–12 and higher education illustrate how education can be made 
more interactive, resulting in better engagement for the Net Generation and 
other learners.
Animation
Simple animations, even with relatively limited interaction, can promote concep-
tual learning. A particularly compelling example depicts three standard sorting 
algorithms.17 It animates the effect of the algorithms on the task of ordering (from 
shortest to longest) a random set of different length line segments. Not only can 
users see the way each algorithm makes its choices, but they can also compare 
the relative speeds of each by determining when to start each demo so that they 
will all finish their respective sort at the same time.
Concept Inventories
Since David Hestenes’s pioneering work on the development of the Force Concept 
Inventory (http://modeling.la.asu.edu/R&E/FCI.PDF), numerous other disci-
plines and subdisciplines such as mechanical engineering and civil engineering 
have developed similar “diagnostic tests” to help faculty ascertain student concep-
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tual understanding.18 Typically, concept inventories are used in large-enrollment 
courses. A hallmark of these inventories is their interactive implementation. The 
faculty member poses questions, and short student responses are recorded and 
aggregated. Information technology has enabled the rapid recording, analysis, 
and representation of the results, making the technique particularly attractive 
in large-enrollment settings. A notable practitioner of this technique is Harvard 
physics professor, Eric Mazur.19
It is worth noting that an information technology overlay is not necessary for 
useful implementation of the approach; however, the development of low-cost 
wireless interactive response systems20 and accompanying receiving stations 
allows the concept test approach to be implemented at reasonable cost. At the 
most rudimentary level, interactive response systems are used as polling devices. 
The interaction is mostly one way; however, the real-time snapshot of a group’s 
understanding contributes directly to the faculty member’s understanding of what 
conceptual emphases are needed based on the class’s progress.
WeBWorK
An example of a distributed system for providing feedback on student work 
for the sake of building conceptual understanding is WeBWorK (http:// 
webwork.math.rochester.edu/). WeBWorK, developed by mathematics faculty, 
begins with the assumption that doing homework is still important, especially 
problems that provide “practice” in certain basic levels of rote computation. But 
faculty believed that this should not be the sole learning assessment in a course. 
Therefore, they created an automated homework grading system that places the 
responsibility for homework exercises on students while providing interactive 
feedback along the way. This frees up significant time, both in and out of class, 
enabling faculty and graduate teaching assistants to deal with conceptual learning. 
This goal has been achieved. The number of installations of WeBWorK at other 
mathematics departments has grown steadily. Moreover, departments outside 
mathematics are beginning to use the system.
AskNSDL
AskNSDL (http://www.nsdl.org/asknsdl/) is the electronic reference service of 
the National Science Digital Library. This service illustrates interactive engagement 
between novice learners (question posers) and experts (providers of responses) 
that occurs both at a distance and asynchronously. As such, it is a many-to-many 
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and people-to-people form of interaction. A notable feature of the service is 
that it harnesses expertise that is widely distributed in both a geographic and a 
disciplinary sense. AskNSDL is currently considering the engendering of virtual 
communities of experts that would exist for a concentrated period of time (for 
example, during National Chemistry Week or other similar celebrations).
The Molecular Workbench
More complex simulation environments such as the Molecular Workbench devel-
oped by the Concord Consortium (http://workbench.concord.org/) offer what 
is essentially an entire virtual environment in which to carry out experimentation, 
observation, and analysis. Model comparisons are possible; moreover, the user 
can control parameters that affect both the choice of models and parameters 
within any given model. This particular environment also has 3-D representations 
that can be manipulated. At one level, this is a very rich interactive environment in 
the people and tools category, but it also supports both people with concepts and 
people with contexts interaction if it is used intentionally by a group of learners 
with guidance from an “expert.” Such an expert might start out as the teacher 
or faculty member, but could build in expectations for students to become peer 
mentors and thus improve their own learning by teaching others.
BugScope
A final example of interactive learning enabled by information technology is the 
use of remote instrumentation. For instance, the BugScope project (http:// 
bugscope.beckman.uiuc.edu) at the University of Illinois makes a scanning 
electron microscope available to users worldwide. Such use affords a number 
of advantages. An expensive item of equipment that an institution cannot afford, 
for example, can be made accessible to its students via the Web. Moreover, such 
equipment can be made accessible on a 24 x 7 basis, thereby decreasing its 
unit cost per user. This suggests that “buying cooperatives” can be organized to 
distribute costs across multiple sites.
Skeptics argue that the tactile “feel” of operating such equipment is an impor-
tant part of the learning experience—that it is important to gain a sense of how to 
properly manipulate devices. Haptic feedback, however, can be incorporated into 
such devices and transmitted across the Internet; some experiments are already 
being conducted with this technology. Perhaps the most important aspect of this 
type of work is that it affords students chances to collect, generate, and analyze 
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their own data. Learner-constructed, sense-making experiences consistently are 
found to be key to improved learning. This example also illustrates how environ-
ments initially constructed for one level (university students) may find use at other 
levels (middle and secondary school students).
The Emerging Cyberinfrastructure and New 
Experiments
The examples above illustrate how an emergent cyberinfrastructure is already 
benefiting education. When fully developed, cyberinfrastructure will provide 
a suite of enabling tools essential to the study of complex systems and to the 
modeling of real-world behaviors of these systems for learning purposes. It will 
include software to support collaboratories, visualization tools, data-mining 
capacity, and data management techniques, as well as support for geographi-
cally distributed sensing systems and observation sites that generate enormous 
amounts of data. This data can be assimilated and interpreted using knowledge 
representation and manipulation software—for research or instruction.
Furthermore, cyberinfrastructure will permit the “instrumenting” of the learning 
environment that will enable us to “see” into the classroom and to examine the 
pathways by which students explore ideas and acquire mastery of material—indi-
vidually and collectively. The educational context opens up new challenges and new 
areas of research for the designers of cyberinfrastructure and other cybertools; 
these tools, in turn, can generate new research questions. Cyberinfrastructure also 
permits investigators to deal with the enormous data sets created by multimedia 
observations of classrooms, individual student learning, and scientific observations. 
Below are some early-stage examples that offer great promise.
Participatory Simulations
A number of education research groups are exploring participatory simulations—
the use of low-cost mobile devices in secondary and middle school settings. For 
example, Lee McKnight and colleagues21 are working with the Boston Museum of 
Science and local high schools in Everett and Malden, Massachusetts, to assess 
the impact of equipping students with networked wireless devices through which 
they can engage in simulation experiments. Similar, more extended efforts have 
been launched at the Concord Consortium under the direction of Bob Tinker22 
and at the University of Michigan under the direction of Elliot Soloway and his 
research group.23
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In these projects, the electronic clickers described earlier can be replaced 
by more sophisticated devices such as handheld computers. These offer inter-
active, two-way communication. For example, not only can data be gathered 
through the devices, but, after it is analyzed and manipulated centrally, it can 
be published back out to the learners for local synthesis (along with further 
distributed analysis).
Distributed Data Collection
Another instance of distributed data collection is in various 311 call center consoli-
dation experiments such as that taking place in New York City.24 New York City 
consolidated 40 call centers and 14 pages of phone numbers into a 311 center 
that handles more than 30,000 calls each day. The information from calls to the 
central 311 line serves to provide feedback from the community. For example, 
question-answer pairs are stored in a database; analysis of their patterns reveals 
citizen concerns. Moreover, collective citizen knowledge of local conditions of 
the public civil infrastructure helps inform municipal government of priorities. 
On the scale of a college or university campus, a similar system could be built to 
support learning.
3-D Digital Printing
Although 3-D digital printing25 is still quite expensive, it presents the opportunity to 
print physical artifacts from high-resolution data files that represent the complete 
internal geometry and exterior surfaces of objects. As this technology becomes 
more affordable, access issues can be addressed either by interacting with virtual 
reconstructions of objects via the Web or by printing out 3-D replicas of objects 
after downloading the appropriate data files.
Immersive Virtual Reality Experiments
Finally, immersive virtual reality experiments that can support telecollaboration 
and telepresence are under way. Applications exist in telemedicine, for example. 
Working examples in this area exist, but they are still quite costly. For example, 
Brown University researchers are developing interactive diffusion tensor MRI 
brain visualizations as part of the work being conducted by the National Science 
Foundation–funded Graphics and Visualization Center.26 Similar environments 
that support virtual field experiences are under development.
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Significant Research Challenges
As the examples illustrate, cyberinfrastructure can help us teach difficult and 
important material that requires more sophisticated modeling, simulations, and 
visualization. It allows us to examine and interact simultaneously with multiple, 
heterogeneous, dynamic, and nonlinear processes that may also exhibit stochastic 
and irregular behavior. But many challenges remain.27
 Often sophisticated mathematics or other science concepts are buried beneath 
virtual simulations or animations; for example, approximation algorithms are 
hidden. If these are not “certified” to be numerically stable and well imple-
mented, then the output of the simulations might be incorrectly calculated and 
mislead the viewer. Thus even though visually striking learning environments 
can be rendered, vital implementation issues need attention. Moreover this 
suggests that the incorporation of “visual counterexamples” might be used to 
create effective learning opportunities. What are the conditions under which 
such approaches can be used?
 How is experimental error “faithfully” reproduced? What about artificial error 
that results from an incorrect choice of an approximation algorithm?
 What is the relationship of virtual or otherwise Web-enabled laboratory environ-
ments to the traditional “lab bench” or “wet lab” experience? How can hybrid 
models be created that marry the best of both worlds? What is the “best” of 
each world?
 What does effective mean in the phrase “effective learning environments”? How 
do we instrument these environments to measure effectiveness? Moreover, 
what are the conditions for effective use? Are there any generalizable condi-
tions? Learner behavior in the laboratory—physical and virtual—can be tracked 
and observed with much greater detail (for example, via electronic “footprints”) 
thanks to cyberinfrastructure. How can these data trails be analyzed, and what 
understanding do they provide?
 Even in virtual or Web-enabled learning environments, there is still a need to 
create a “wrapper” around the images/animations, the framework of inquiry 
around the simulation, or the experimental process around the remote ma-
nipulation of instrumentation. How will this major faculty development effort 
be addressed?
 What is the (new) role of the instructor within the learner-centered environ-
ment? How is the professional role of the teacher/professor changing? How 
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must pre- and in-service teacher preparation programs change? What are the 
implications for faculty development?
 Informal learning settings are also being changed, raising the question, where 
is the locus (or loci) of learning?
 How does the educational system respond to changing behavioral patterns 
and technical skills of students who are increasingly more comfortable with IT 
than teachers? What is the impact on the actual development of new materials, 
resources, products, and processes? What are the new continuing professional 
development needs for teachers and faculty?
 Is there a proper “mix” of the analog and digital? If so, what are its features? 
As more and more senses are recruited to represent phenomena, what 
cognitive issues come into play when dealing with the interaction of these 
different inputs in the process of sense making? Is there an optimal use of 
haptic feedback?
What Will It Take to Succeed?28
Significant changes in teaching and learning are possible, particularly when 
interactive technologies are involved. These changes promise to better engage 
the Net Generation and the adult learner. But, what will it take to turn the promise 
into success?
Revisit Your Assumptions
The deep reflection required to convert a course or elements of a course into 
cyberspace forces a fresh consideration of students’ experiences in typical 
classroom settings. Many faculty shy away from this reexamination. Those who 
do, however, report that cyberspace or the introduction of technology into their 
site-based classes can be a transformational and refreshing experience in which 
they rediscover the source of their original attraction to the academy and renew 
that commitment in exciting new ways.
As one faculty member put it, “Technology is a giant mirror reflecting back to you 
your own deepest issues. It challenges you to clarify what you value, to rediscover 
why you went into teaching in the first place, and to be honest about whether your 
original hopes have been realized. It also sheds light on how we interact with our 
students and how they respond to our courses, and [it] forces us to think about 
the real meaning of community and what it is that a group of people assembled 
in a single physical space experience and how that compares to what a group of 
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people in cyberspace might experience.” This same faculty member went on to 
say that the real power of technology resides in its ability to help us reassert our 
basic purposes and values as we seek to translate these fundamental purposes 
into new media and forms of interaction.
Deeply held values and assumptions that we have not examined for a long time 
must be revisited—and either affirmed or amended—before we can approach the 
use of different media for communication and exchange.
Engage Learners
Everyone can and will participate in cyberspace; the ideas will generate ongoing 
discussion long after the class is over. The very thought process that leads to 
discovery and understanding in a particular field can be exposed and modeled for 
students, who can then have an authentic experience within the discipline.
How many teachers take time to assure themselves that every student has truly 
participated in a classroom setting and that the exchange is meaningful? How 
often is the exchange simply a set of questions raised by students—sometimes 
in the form of “Will this be on the exam?”—that are answered by the instructor in 
the form of a monologue?
Relax Control
While reexamining instruction is good, it can be exhausting and unsettling to faculty 
who have grown up with a traditional view of faculty roles. Online students may 
interact with the material or each other at any time day or night. This means that the 
instructor’s time is equally unbounded. In cyberspace, the whole thought process 
is laid open in the building of understanding through much richer conversation. 
Students can find material that challenges the faculty member’s worldview and 
expertise; they can uncover stories and research results that the faculty member 
has never heard about. It can be uncomfortable when the instructor no longer 
controls the subject matter the students will use.
Return to Core Values
In electronic exchanges, faculty members are free to be experts (for example, a 
physicist, a biologist, or an historian) and to draw their students into the ways of 
thinking, examinations of ideas, and forms of proof that are the intellectual basis 
of a field. In addition, original documents and fresh research data are readily ac-
cessible on the Web.
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In simple terms, students can do history, not just hear someone talk about 
history; they can do biology, not just talk about other people doing biology. In 
cyberspace, the instructor has unbounded access to electronic images and texts 
that open up the full range of historical inquiry, analysis, and interpretation, as well 
as access to contemporary material.
The instructor can model intellectual work, exposing through electronic 
means thought processes and realities—the blind alleys and sudden bursts of 
clarity—that we all experience in our search for understanding. For many, this is 
unnerving; control is lost over both the interaction and the material. For others, 
it is a true liberation. For everyone, however, it can provide a much more im-
mediate and authentic experience of inquiry than most classroom interactions 
can offer.
Reflect on the True Meaning of Learning
We face vexing questions today as we try to define the meaning and purpose of 
an undergraduate education, the nature and goals of graduate education, and 
the nature of faculty work.
 What do we need to know and be able to do with what we know?
 Is the very nature of the production of knowledge changing? How can we be 
sure that we are basing our actions on valid understanding?
 If the university and the disciplines are no longer the sole source of discovery, 
interpretation, and validation, how will we know “truth,” and who will have the 
authority to declare that a particular form of knowledge is valid?
 What do we learn alone without interactions with others? Is this self-study 
different from what we learn as members of a community? Does it matter 
whether that community is bounded by a specific location or sense of place 
or placed in cyberspace?
 Will electronically facilitated interactions—in the absence of personal experience 
and knowledge of each other—promote a new kind of “unconnected” learn-
ing? If so, what difference will this make in the development of practitioners, 
citizens, and scholars?
The most important gift of liberal learning is the nurturing of a prepared mind, 
a deep sense of social responsibility, and a commitment to the importance of 
citizenship in a community of others. Can this kind of “virtuous learning” occur 
through virtual encounters in cyberspace? Are there other ways to accomplish 
the same integration of cognitive, social, and emotional development that occur 
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now in face-to-face encounters with others? In cyberspace, can we foster some 
of the fundamental qualities of a prepared mind, such as
 the ability to learn, not just to memorize the rules of a particular task but to 
be able to discern or discover what the rules are or should be from a study of 
situations that are unfamiliar to us;
 the ability to recognize when we do know something and when we don’t;
 the capacity to make sense out of an infinite world of images, assertions, words, 
and “facts,” as well as act responsibly and wisely on that knowledge; and
 the ability to apply knowledge resourcefully and ethically.
Model the Highest Standards
In our direct and recorded electronic interactions with students, as educators 
we must be mindful of our duty to set good examples of what it means to be truly 
educated, to be responsible learners, to reflect in our ideas and our interactions 
with others the values of a liberal education, and to be models of integrity. Whether 
we like it or not, the record of our exchanges in cyberspace reveal a great deal 
about us. In many ways, technology can both deepen and clarify our educational 
aims and help us further them. Technology, appropriately used to enhance and 
expand the scope of educational experience, can enrich our intellectual lives and 
offer our students an authentic route to discovery.
The most powerful effect of cyberexperience may not manifest in the things 
people do on the Web or with broadband communication, but rather in how they 
think and in what they expect from education. People who innovate and create in 
cyberspace likely will not sit still for a lecture.
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Introduction
When I first began working in higher education, most of the traditional-aged stu-
dents in the class of 2005 had just been born. I remember my excitement when a 
departing colleague gave me her PC. I confess that I’ve never used my computer 
as more than a glorified typewriter; however, I can also say that colleagues and 
I have done groundbreaking work that used many cutting-edge technologies in 
the service of learning. This chapter focuses on how higher education can use 
technologies to implement curricula designed to meet 21st-century expectations 
for students’ learning.
Recently, a new college graduate said to me that, in her experience, professors’ 
use of technology had largely consisted of converting their teaching notes into 
PowerPoint slides. Where students had once called a large number of their classes 
“death by lecture,” she noted they were now calling them “death by PowerPoint.” 
Why did this student have such a cynical view of the use of technology for learning? 
Prior to college, most students have used a wide variety of technologies in their 
everyday lives, ranging from audio book cassettes as very young nonreaders, to 
sophisticated handheld games as adolescents, to instant messaging programs 
to “talk to” their friends—at home or abroad—anytime, anywhere via the Internet 
as young adults.
Yet too often, students’ use of technology in higher education settings has been 
relegated to searching the Internet, accessing an online course, or word-process-
ing. In some pockets of campus, faculty have used technological applications 
to disseminate information or to help students expedite problem solving. Some 
typical examples include
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 graphing calculators for complex mathematical computations and displaying 
trigonometric functions;
 graphics programs for displaying phenomena in the natural and earth sci-
ences;
 statistical software packages that can manipulate large data sets in the social 
sciences; and
 design software for developing architectural and engineering models.
With such specific applications of technology and the limited use of other forms 
(for example, multimedia), students’ low expectations for the use of technology in 
the curriculum is not surprising. Such constrained use of technology by the fac-
ulty in the curriculum and low student expectations may serve to limit innovation 
and creativity as well as the faculty’s capacity to engage students more deeply 
in their subject matter. Like all organizations, colleges and universities respond 
to the demands placed upon them. Students’ and institutions’ low expectations 
for the use of technology for learning provide insufficient impetus for faculties to 
change their behavior and make broader, more innovative use of these tools in 
the service of learning.
Students’ personal experience with technology is typically broad and in many 
cases very deep. Moreover, their extensive use of technology continues throughout 
their college experience—that is, except fully integrated into the curriculum.
Implications
 Faculty’s understanding of the teaching and learning power of technology 
needs to be increased.
 Increasing the use of technology will increase demands for technological tools 
to be effectively integrated into the curriculum to enhance student learning.
 Tools need to be developed to help faculty integrate technology into the cur-
riculum.
21st-Century Expectations
Changes in the larger society over the last 100 years—various social movements, 
the advent of telecommunications, the movement from industrial-based to knowl-
edge-based work, struggles over political boundaries, modern technology and 
science breakthroughs employed in both the most positive and most negative of 
circumstances—have in some form or another impacted the ways colleges and 
universities “do” higher education. Colleges and universities in the 21st century 
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educate a much larger, more diverse population of students, foster scholarship 
countless new areas of inquiry, and offer opportunities in many new settings and 
formats, including online. Yet many facets of higher education have remained 
relatively untouched by time, at times to the detriment of our functioning in this 
new era. To better meet individual and societal needs of the 21st century, numer-
ous leaders—inside and outside higher education—recognized at the end of the 
20th century that college and university missions and practices needed to be 
reinvigorated. Within such a process, perhaps consensus could be reached about 
the new expectations we needed for students, for curricula, and given its infusion 
into society, for technology.
For Students
Since 2000, the Association of American Colleges and Universities (AAC&U) has 
engaged colleges and universities across the nation in such a process, through 
a multiyear, multilayered initiative called Greater Expectations. For the first two 
years of the initiative, AAC&U senior staff convened a national panel of experts 
who were charged with identifying the hallmarks of a 21st-century college gradu-
ate. With input from a consortium of leadership campuses engaged in innovative 
practices to realize high achievement levels for their students, the national panel 
recommended new emphasis be placed on educating students to be purposeful 
and self-directed in multiple ways—on becoming intentional learners. The report 
issued from their work, Greater Expectations: A New Vision for Learning as a Na-
tion Goes to College, states:
Becoming such an intentional learner means developing self-aware-
ness about the reason for study, the learning process itself, and how 
education is used. Intentional learners are integrative thinkers who 
can see connections in seemingly disparate information and draw on 
a wide range of knowledge to make decisions. They adapt the skills 
learned in one situation to new problems encountered in another—in 
a classroom, the workplace, their communities, and their personal 
lives. As a result, intentional learners succeed even when instability 
is the only constant.1
The report also notes:
The intentional learner is empowered through intellectual and 
practical skills; informed by knowledge and ways of knowing; and 
responsible for personal actions and civic values… Mastery of a 
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range of abilities and capacities empowers intentional learners as 
they maneuver in and shape a world in flux…. Intentional learners 
possess a core of knowledge, both broad and deep, derived from 
many fields…. Through discussion, critical analysis, and introspec-
tion, intentional learners come to understand their roles in society 
and accept active participation.2
In short, students are expected to draw on various knowledge bases, integrate 
them, conduct increasingly more sophisticated analyses as they progress through 
college, and use their integrated knowledge to solve complex problems.
In 2004, AAC&U commissioned a series of focus groups to determine stu-
dents’ views of liberal education. Data obtained from these sessions with high 
school and college seniors in Indiana, Oregon, and Virginia revealed that both 
groups of students have individualized and material interests in mind in wanting 
to obtain a four-year college degree.3 Greater Expectations—and by extension, 
many institutions of higher education—has broader goals for Net Generation 
student learning than do students themselves. In other words, each group has 
a very different view of higher education’s purpose. In addition to articulating 
the larger purposes of higher education and aligning students’ and institutions’ 
expectations, increased attention must be paid to how technology can be used 
for both these purposes.
Implications
 Better alignment is needed between higher education’s communication of its 
purposes and what K–12 education, parents, and the community perceive as 
its purpose.
 Communication needs to include better uses of technology to assess4 high-
quality educational environments.
For the Curriculum
Low-level technologies such as overhead projectors, televisions, and videocassette 
recorders have been used for some time to focus college students on specific 
subject matter. The use of technologies typically included text, equations, graph-
ics, and pictures to enhance learning through models and content-rich stories. 
Early work in learning technology focused on combining what we knew about 
visual learning and low-end technologies to create multimedia tools to enhance 
student learning.
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Examples of products of this early work by the Cognition and Technology Group 
at Vanderbilt University (CTGV) included the Adventures of Jasper Woodbury 
Series and Scientist in Action.5 Today, these tools still provide middle school 
teachers with vehicles to enlarge their students’ learning. Math and science 
problem sets are embedded in authentic stories that students understand because 
the stories reflect their everyday experiences. These authentic problem-solving 
exercises not only engage students in their learning but also stimulate them to 
want to learn more.
From the beginning, however, a problem arose in that those middle school 
students went on to high schools and later to colleges that did not (and do not) 
provide this type of rich learning experience—a learning experience that can 
best be achieved when technology is used in the service of learning. If we are to 
adequately prepare students for an era of change, information, and knowledge 
explosion in the 21st century, we must alter this scenario. Schools, colleges, and 
universities must draw on a variety of technologies and use them as resources 
to deepen students’ learning. When we simply ensure that students have access 
to the latest, most powerful computers, we make technology an end unto itself 
instead of the powerful teaching and learning tool that it can be.
Implications
 Much of the learning technology innovation in higher education has been 
focused on K–12 teacher preparation and development. More focus needs to 
be placed on preparing existing faculty for the future Net Generation students 
who will populate the 21st-century classroom.
 To the extent that colleges and universities involve interested faculty and 
students in working together to develop tools that truly engage them both, 
the more fruitful their efforts are likely to be for the larger higher education 
community.
For Technology
Over the past 20 years, most colleges and universities have moved technol-
ogy from being a one-time budget expenditure to being a hard budget line to 
support the purchase, maintenance, and, in many cases, use of technology on 
campus. Less attention has been given to how to help students achieve the 
desired learning outcomes through technology. While significant financial re-
sources have been devoted to building the technical infrastructure at colleges 
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and universities, much less has been devoted to ensuring that this investment 
is used to its maximum.
For example, at present, new residence halls are almost never built without 
considering the choice of hardwired or wireless high-speed Internet access. The 
question is not if, but how, to make technology more accessible for students. 
Colleges also increase students’ access to technology by establishing computer 
labs in various locations on campus, defining laptop requirements, and offering 
computer loan programs. Yet, comparatively little support has been devoted to 
helping faculty use computers and other technologies in creative and innovative 
ways to deepen student learning. Worse yet, institutional structures and practices 
to resolve technical problems that faculty invariably encounter are very limited or 
are not the type of aid needed. Such lack of support limits the amount of time 
faculty can spend on what they do best—building a compelling curriculum and 
integrating technology for more powerful learning.
College and university faculty must effectively tap students’ existing familiarity 
with technology to engage them in constructing an integrated knowledge base 
and developing habits of the mind that will enable them to become lifelong learn-
ers. Technology can then become a tool used in the service of learning rather 
than an end itself.
Implications
 Institutions need to establish greater expectations for maximizing their invest-
ment in technology by exploring and assessing the best use of technology for 
learning.
 Greater investments may be needed in faculty professional development in the 
effective use of technology for learning.
 Faculty’s effort to infuse technology into the curriculum requires support in 
developing strategies and in resolving technical difficulties. This means more 
than the technical help desk. What is needed is assistance for using technology 
to achieve the teaching and learning outcomes we desire.
Technology and the Curriculum
What is the current role of technology in the college curriculum? To develop inten-
tional learners, the curriculum must go beyond helping students gain knowledge 
for knowledge’s sake to engaging students in the construction of knowledge for 
the sake of addressing the challenges faced by a complex, global society.
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According to the Greater Expectations National Panel, the curriculum and 
the cocurriculum should provide numerous paths by which students can achieve 
broad liberal education outcomes alongside specialized knowledge of one or more 
disciplines. If students have achieved these outcomes, they will excel at
 communicating well in diverse settings and groups, using written, oral, and 
visual means;
 employing both quantitative and qualitative analysis to describe and solve 
problems; and
 working well in teams, including those of diverse composition, and building 
consensus.6
These outcomes can be achieved through strategies such as writing assign-
ments (expository, creative, and personal writing); required and critiqued oral 
presentations; and problem-based learning.
Students need mastery in areas that include knowledge of human imagination 
and expression, global and cross-cultural communities, and modeling the natural 
world. This mastery can be obtained thorough
 undergraduate research;
 inquiry-based science labs;
 planned and supervised experiences in teamwork, both in class and in off-
campus settings;
 interdisciplinary and integrated courses on creativity through the ages;
 drawing on students’ diverse experiences to enrich classroom discussion;
 integrating study abroad into courses back on the home campus;
 teaching courses worldwide through videoconferencing; and
 student team-designed lab experiments to answer questions.7
Students can be expected to be responsible for active participation as citizens 
of a diverse democracy, understanding themselves and their multiple identities 
by engaging in
 service learning;
 debate on proposed solutions to current social problems; and
 personal writing that requires self-reflection on a wide variety of subjects and 
that situates the self in relation to others.8
Use of Technology
In what ways might technology enhance each of these innovations and help 
students achieve desired learning outcomes? At the most basic level, effectively 
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using computer technology is itself a skill that we want students to develop. Using 
computer applications such as Access and Excel makes managing and manipulat-
ing data much more efficient.
While it’s clear that such applications have great utility in business administra-
tion courses such as accounting, these programs are often used for other purposes 
and in other subjects. These applications can be designed to sort a variety of types 
of information, such as to sort information obtained from qualitative interviews or 
to sort by predetermined criteria a number of funding possibilities for a service-
learning project. The mere act of setting up small text databases and linking them 
to equations for analysis gives students practice in managing knowledge, as well 
as allowing them to easily transfer text to charts and displaying information in a 
variety of ways. Knowing how to use all the functions of these and other programs 
such as PowerPoint enables learners to efficiently edit text and include graph-
ics in the final products they submit to demonstrate their learning. These uses 
of technology can be applied to undergraduate research and can contribute to 
students making reasoned linkages among seemingly discreet pieces of informa-
tion, therefore integrating knowledge for deeper learning.
Multiple Media
By using multimedia, faculty and students can demonstrate an enriched teaching 
and learning enterprise that goes well beyond more traditional “cubicle-based” 
computer use. Consider this scenario: A sociology professor forms student teams 
to explore the presence of various racial and ethnic populations in the United 
States over time, with a focus on groups that are underrepresented in higher 
education today. Technology is to be used to facilitate team cohesion, as well 
as to demonstrate outcomes of the research. The professor first has the class 
discuss the process of working in teams, both in person and virtually, with one 
outcome of the project being for students to learn to work in diverse groups.9 
The professor then explains that the project will require a traditional literature 
review and written analysis, but teams are encouraged to make the text Web-
based and combine it with graphics and video to provide comparative analysis 
and illustration of, for example, voluntary immigration to the United States among 
new African populations versus patterns of involuntary enslavement of Africans 
over a specifiedperiod of time. The use of multimedia allows this particular team 
to incorporate video clips of descendents of slaves from library archives and their 
own interviews with new immigrants alongside third-person historical accounts 
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and newspaper articles. At the end of the project, the professor asks the teams 
to include video clips of a reflection session where the group considers what 
benefits might have been accrued from working in a diverse team that would 
not have been gained by tackling the project individually. By opening up both 
the process and the content to multimedia, the professor encouraged more 
powerful learning than would have occurred with simply assigning independent 
term papers.
The use of multimedia enables students to demonstrate learning beyond a 
specific topic under study. The example above specifically focuses on comparisons 
of voluntary and involuntary immigration; however, working in teams and using 
multiple technological forms facilitates the introduction of other topics such as 
social justice, ethics, and economic systems more easily. Group work where 
students can match their talents and interests to specific technological tasks 
enables each student to pursue an aspect of the assignment that appeals to the 
way she or he learns best.
Add Flexibility
Because we know that different students learn best when they are challenged to 
learn in different ways, technology allows teachers to add flexibility to how they 
present new information and provide feedback to students. For example, both 
skills and content will be enhanced when students are asked to demonstrate their 
learning through multimedia presentations to the rest of the class. Virtual discus-
sions allow instructors to help the class develop their analytical judgment.
Real-Time Engagement
The course assignment cited above can also help students explore the circum-
stances surrounding each immigrant group’s departure from its homeland, the 
route or routes taken to arrive in the United States, where they arrived, and why. 
The assignment could take on a deeper dimension by using videoconferencing and 
e-mail to link teams to students living in the countries of origin of the groups being 
studied. Integrating real-time global experiences into the classroom can provide 
a new, first-person information source and engender debate about the validity of 
various sources of information used in conducting research. These technologies 
make it easier for courses to depart from chronological, linear formats.
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Undergraduate Research
Undergraduate research can provide students with an opportunity to learn 
problem-solving and discovery techniques and to apply what they’ve learned to 
real-life, unscripted problems. With the infusion of technology, students can learn 
not only new techniques for discovery but also techniques for demonstrating 
the results of discovery. For example, as part of a Fund for the Improvement of 
Postsecondary Education grant, several colleagues and I at Vanderbilt University 
embedded student research in a course designed to develop a multimedia Diver-
sity Opportunity Tool (DOT). The tool was designed to help students, faculty, and 
staff develop the skills needed to productively respond to acts of discrimination 
and to make decisions about when they need to act, depending on the situation. 
The team-taught course required students to conduct a literature review on U.S. 
race relations historically and currently, the psychology of discriminatory behavior, 
and racial-attitude development. Students also conducted interviews with peers 
and analyzed the data in light of specific topics they would cover in their final 
projects. They then developed scripts that told compelling stories centered on 
discrimination, connected to the findings of their original and archival research. 
Students integrated their learning through a demonstration video that served as 
a companion piece to their final written work.
Our goal was to combine students’ research with video stories to shape 
vignettes that would make up this educational tool. In developing the scenarios, 
scripts, video, pilot testing, and final products related to DOT, graduate and un-
dergraduate students were engaged in filming, acting, and producing the tool. 
Undergraduate research, combined with technology, became a vehicle to bring 
research into practice in a tangible way and to contribute to the fields of educa-
tional and antidiscrimination training.
Repositories over Time
These illustrations focus on course-level learning, but technology can support 
learning in broader, cumulative ways as well. For example, students can use 
multimedia e-portfolios as repositories for culminating classroom assignments, 
for demonstrations of learning in the major and in general education, and for a 
senior-year capstone project. Additionally, e-portfolios can be used to demonstrate 
leadership and learning outcomes gained through cocurricular and work experi-
ences, and they can follow a student if she or he transfers from one institution 
to another.
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Blended Instruction
As faculty become more comfortable with assigning multimedia projects—and 
students with completing them—there will likely be growth in interdisciplinary 
multimedia assignments and projects. These assignments not only serve the 
student developing the project but also can be used as a resource for users’ 
learning. Tools such as the Adventures of Jasper Woodbury, Scientists in Action, 
and DOT illustrate this potential. Each had elements of its development tied to 
graduate and undergraduate research and coursework. Such tools can enable 
users to engage in self-paced movement through activities or can be blended 
into traditional group training.
The examples given above integrate multiple learning objectives and introduce 
students to many of the learning strategies outlined in the Greater Expectations 
report, such as
 practice in team building;
 writing that is both expository and creative;
 multiple forms of communication;
 informed judgment about sources of information; and
 reflection that situates the self in relation to others and provides an opportunity 
for individuals to come to a deeper understanding of differences, commonali-
ties, and systemic inequities.
Technology alone does not make this happen. Each of these strategies is facili-
tated through the intentional use of a variety of tools—both traditional and cutting 
edge—by individual faculty and campus-wide curriculum planners.
Some faculty have expressed concern that expanding the use of technology 
in and out of the classroom will both undermine the role of faculty and overbur-
den them with additional responsibilities. With the expansion of online courses, 
cyberdiscussion groups, the increasing ubiquity of communication technologies, 
and faculty already feeling the pressure of added responsibilities, these concerns 
are not surprising. Faculty concerns perhaps center less on being “replaceable” 
and more on worrying that the teaching and learning enterprise will be reduced 
to students gathering information that can be easily downloaded, causing them 
to rely too heavily on technology instead of intellect.
The Greater Expectations report recognizes new demands on the faculty at all 
educational levels. Yet there are at least two reasons why technology concerns 
should be allayed. First, traditional age students overwhelmingly prefer face-to-
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face contact with faculty to mediated communication. Second, technology used 
in the service of learning will require more—not less—sophistication on the part 
of students as they engage in processes of integration, translation, audience 
analysis, and critical judgment. The learning outcomes of a 21st-century education 
will enable us to meet new challenges here and abroad, ranging from information 
“overload” to persistent inequality and pressing social issues. These challenges 
require educators who can think in interdisciplinary, multimedia ways to construct 
the 21st-century curriculum. Faculty with expertise in one or more subjects, who 
have been exposed to what we know about how people learn, can determine how 
to enhance this learning through the use of technology. But simply understand-
ing how to use technology will not provide the integration needed to reach the 
desired learning outcomes.
When thinking about integrating technology into the curriculum, Chickering 
and Gamson’s seven principles of good practice continue to be sound:
 Encourage contact between students and faculty.
 Develop reciprocity and cooperation among students.
 Encourage active learning.
 Give prompt feedback.
 Emphasize time on task.
 Communicate high expectations.
 Respect diverse talents and ways of learning.10
Implications
 There is a need for integrating technology that is in the service of learning 
throughout the curriculum.
 More intentional use of technology to capture what students know and are 
able to integrate in their learning is needed.
Assessment
As we increase the use of multiple technologies in the service of learning, we 
will need to assess its impact. Students tend to be more technology savvy than 
faculty. Faculty are still much more knowledgeable about the subject matter at 
the heart of what students should learn. As such, concerns that students choose 
form over substance are probably unwarranted—content will triumph over glitz 
when it is delivered in rich, engaging, purposeful, and practical ways, as can be 
done with multilayered teaching strategies and tools.
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In light of this, higher education will need to assess the elements of technol-
ogy that work best to facilitate students’ learning—not just generically but under 
specific circumstances. This requires that an initial baseline of students’ prior 
use of technology be established (including the kinds of technology used) and 
the contexts in which they have used technology. Faculty, as architects of the 
curriculum, must then articulate learning outcomes for the different levels of 
curriculum (course, sequence, major, general education, and entire collegiate 
curriculum). Those faculty members interested in the intersection of teaching, 
technology, and learning must identify the elements critical to learner success 
as well as those that can impede success. But we must also listen to our learn-
ers. Too often we engage in curricular design and assessment without benefit of 
feedback from students.11
Implications
 Students’ learning of the subject matter and the role of technology in their 
learning will need to be assessed.
 The extent to which technology is a tool for learning and a tool for assessment 
of learning will facilitate faculty’s increasing comfort in integrating technology 
into the curriculum.
Conclusion
Future careers will require higher levels of education than in the past. That educa-
tion must enable individuals to discover what they need to know rather than just 
having static knowledge. Society will need college graduates with mental agility 
and adaptability.
If this is the goal of education, colleges and universities must reexamine how 
that goal is achieved. The Net Generation and the current capabilities of information 
technology make it possible to support learning activities that will enable graduates 
to be mentally agile and adaptable. However, beyond technical infrastructure, the 
use of technology in the service of learning is limited.
The Greater Expectations report calls for a focus on developing intentional 
learners; it also calls for developing intentional institutions. Colleges and univer-
sities are connecting silos of administrative work with relational databases so 
that, for example, financial aid structures can interface with human resources 
and accounting, ensuring students can work for the institution and maintain 
simultaneous student and staff categorizations. Eight years ago this was not 
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easy, but today no one thinks it should be any other way. Clearly, technology can 
facilitate the achievement of the operational goals of the institution. But achieving 
one of its most important goals—improving the learning of all students—through 
technology will require conversations at all levels—department, college, institu-
tion, and state. With calls for greater accountability for increased spending and 
for assessment of student learning, we can ask for no less than the effective and 
coherent integration of technology into an enriched curriculum that meets both 
student and societal expectations.
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Introduction
Traditional-age first-year freshmen entering college in the fall of 2005 were most 
likely born in 1987 when the information age was well under way. These students, 
known as the Net Generation, have grown up in an environment significantly 
different from the one most higher education faculty, staff, and administrators 
experienced during their developmental years. Many characteristics of the Net 
Generation have been described in other chapters of this book.
One of the most striking generational differences is that access to and use 
of technology is simply assumed by today’s learners. Technology is invisible and 
intuitive; students don’t “learn technology,” nor do they think of it as separate 
from the activities it enables. For the Net Generation, just as television sets have 
“always” been in color with a remote control and a cable or satellite connection, 
the delivery of services has “always” been available on the Web or other relevant 
technology. Because of their background, the Net Generation has adopted a 
different set of premises and expectations that call for new—and sometimes chal-
lenging—responses from the academy.
Some have described changing colleges and universities as akin to turning 
an aircraft carrier. Unlike a small pleasure boat that can maneuver quickly and 
change course rapidly, the aircraft carrier requires a carefully planned maneuver 
and a large berth to complete its turn. While information technology has had a 
significant impact on the Net Generation, practices and expectations within the 
academy remain relatively unchanged. Classes continue to be taught by instruc-
tors in classrooms. Students are expected to navigate complex administrative 
processes. In many ways, the academy continues to be staff centric. Although 
some colleges and universities have demonstrated measurable progress in mov-
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ing toward a student-centered philosophy, many have not. Their administrative 
structure, information systems, and approach to the delivery of student services 
continue to represent the traditional hierarchy experienced by previous genera-
tions of students.
Nevertheless, the academy is changing. In addition to the Net Generation, 
external forces are influencing higher education.
 Tuition increases are exceeding standard measures of inflation due to the esca-
lating fixed costs of health insurance for employees, utility costs for buildings, 
and competitive salaries.
 The growing belief that the cost of a college education should be paid for by 
students, not taxpayers, has shifted the balance and delivery of federal student 
aid programs.
 A recent Supreme Court decision in a case involving admissions at the University 
of Michigan prompted a national examination of both admission and financial 
aid practices.
 The Y2K phenomenon resulted in great angst among system administrators, 
often driving the replacement of administrative information systems.
 The rise of for-profit educational institutions has begun to change the delivery 
of both online and on-campus courses, as well as associated services.
 The rise of personal identity theft has forced colleges and universities to rethink 
their use of the Social Security number as the primary record identifier.
Such environmental changes have caused the academy to examine its policies, 
practices, and more importantly, the application of information systems to create 
more efficient operations and more effective student services.
Students as Consumers
The Net Generation expects good customer service. To many in higher education, 
using the term customer or consumer in the same sentence as student is akin to 
blasphemy. Yet, the Net Generation was raised in a customer-service culture. 
Today’s students often exhibit less altruistic goals compared to past genera-
tions—they’re primarily concerned with how their degree will affect lifelong salary 
potential and quality of life. In a very practical way, students want to see a relation-
ship between the cost of their education and the delivery of quality services. For 
example, many institutions impose a required fee for information technology (IT) 
services. Students ask whether they are receiving the service for which they are 
required to pay—a reasonable question from the perspective of a consumer.
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The Net Generation brings a special flavor of consumerism to basic student 
services. Three generations ago, the model for registering students was to conduct 
an “arena registration.” Most, if not all, academic administrators packed their offices 
and moved to the campus convocation hall, invited each student to report to the 
registration site at a designated time, and proceeded to match the student with 
courses. While some have argued that this approach was reasonably efficient, few 
have asserted that it was an effective mode of delivering this critically important 
student service. The introduction of voice-response touch-tone telephone technol-
ogy in the mid-1980s and the emergence of Web-based registration services in the 
early 1990s have typically replaced the arena-registration approach. It would be 
an interesting social experiment to require Net Geners to leave the convenience 
of anytime, anyplace registration to return to the arena-style registration.
Crossing Organizational Boundaries
The Net Generation expects their problems to be solved—quickly and easily. 
Students are not intimidated by titles such as registrar and bursar. The actual 
process of registering for courses extends over many campus offices—academic 
advising, student aid, registration, student accounts, and often ancillary units that 
handle items such as student ID cards or health services. The process of applying 
for and receiving student aid is complex, involving federal and state regulations 
as well as a myriad of grant and loan programs. The student’s ability to succeed 
academically and graduate involves working with numerous offices, faculty, staff, 
policies, and procedures. While employees often know the institution’s administra-
tive structure, students generally do not.
During the arena-registration era, these services were typically integrated 
through a predetermined set of signatures on student-processing forms. The inten-
tion was for students to meet with the appropriate student services personnel to 
ensure they would be properly advised and guided. When seen from the student 
perspective, more often than not this approach was an exercise in collecting a 
sufficient number of signatures from departmental assistants. A staff member in 
some obscure office would complete the requested transaction.
In the past decade, colleges and universities have improved the integration 
of student services through a “one stop” model. Common characteristics of this 
interorganizational approach are the physical construction of a student services 
center that houses all appropriate student services offices and staff, as well as a 
student services desk staffed by trained student services personnel. In spirit, such 
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a response is an improvement over the approach used during the arena-registra-
tion era; however, in practice this approach has serious limitations that stand in 
the way of true integration. It is expensive to build new buildings or to renovate 
existing buildings to physically establish a student service center. Complete inte-
gration of all students services into a single job description is not realistic—there 
is simply too much to learn, and such positions are generally delegated to the 
most junior staff.
Rather than this brick-and-mortar approach to improving and integrating the 
delivery of student services, a more robust approach is to capitalize on the power 
of information technology. Creating a seamless virtual organization specifically 
commissioned to exceeding the expectations of today’s Net Generation students 
is a reachable objective.
It’s Not About Technology
The Net Generation cares about the activity technology enables, not the technol-
ogy, per se. The use of technology to improve student services will be critical to 
the academy. Yet, it’s not about technology. Technology is a tool—it represents the 
means, not the desired outcome. Students will use technology; in fact, they will 
expect services delivered through technology. But before focusing on technology, 
student service professionals must articulate a clear and unambiguous vision that 
provides the framework for the technology. IT staff are important contributors to 
the desired outcome and must be part of the process; however, the leadership 
for improved student services should not be expected to come from within the 
technology ranks. Rather, it must come from those charged with advising and 
registering students, administering student aid, admitting students, collecting 
tuition and fees, and so on.
IT Supports Rather than Leads
Since every college and university is uniquely structured, specific student service 
offices vary in title and function. At the University of Kansas, the student affairs 
organization is called Student Success. During the past decade, offices or divi-
sions of enrollment management have become common titles. Traditionally, titles 
such as registrar, admissions, student aid, student accounts, student affairs, and 
housing all identify units responsible for the delivery of specific student services. 
The availability and adoption of technology-driven applications does not change 
the focus or responsibility of these business units.
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The units responsible for student services will not change, but their staffing 
levels, knowledge, and approach to the delivery of services will. Even though senior 
administrators anticipate staff reductions because of technology, in practice this 
is rarely the outcome. While administrative positions may decrease, typically the 
number of IT positions increases. In many cases, the growth of IT positions occurs 
in both the central IT support office and the business units. IT becomes part of 
almost everyone’s position; the remaining business unit nontechnical staff need 
to understand the new technological solutions and acquire new skills.
The institution’s business units are faced with new issues as technology-
based services grow. For example, properly developed Web applications should 
enable users to contact a business specialist if they encounter problems or have 
questions. Such questions are often e-mailed to a business unit drop box. It 
becomes imperative that the business unit has a plan to receive, read, and reply 
to this steady stream of incoming e-mail messages. Net Gen students are more 
inclined to e-mail requests than to ask for advice in person. In many cases, the 
business unit must reorganize its staff to shift from receiving walk-in traffic to 
replying to e-mail.
Another common change to staffing patterns within the business unit is to en-
sure the ability to “see what the student sees.” Given the typical design architecture 
of secure Web services, only the designated individual (student) may access and 
modify his or her personal record. The staff member within the business unit may 
have the organizational authority to access and modify the student’s record, but 
the technology may prevent staff access.
As student services are developed, they must continue to be the responsibility 
of the business unit. It can be tempting to rely on the IT staff when problems arise 
or when a student challenges the process or results. Similarly, technologists might 
want to assume responsibility for the business process because they “own” the 
hardware that stores the data and the business logic. Both of these approaches 
are inappropriate: the business unit must retain primary ownership of the process 
and the delivery of its set of student services, and the IT department should focus 
on infrastructure support issues such as networking, security, database manage-
ment, backup and recovery, and other global issues.
For Both the Net Generation and Nontraditional Learners
Students want customized and personalized services, not a one-size-fits-all 
approach. There is little question that the Net Generation has expectations that 
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are more encompassing, and perhaps more demanding, than those of previous 
generations. At the same time, the landscape of higher education is changing in 
other ways. For example, the number of adult learners continues to increase at 
many colleges and universities.
Adult learners have a different set of support needs compared to Net Geners. 
Beyond the obvious difference of age and time away from the classroom, adult 
learners may not have the same comfort level or familiarity with technology—and 
they may be the least advised on how to use it.
The difference in populations places a challenge on service developers to en-
sure that all students have equal access to services, which may require extended 
support to adult learners in order for them to gain a working knowledge of the 
systems and supporting tools (campus IT account, classroom management sys-
tems, Web services, e-commerce). Serving adult learners might also require that 
student services continue to be delivered in an in-person, synchronous manner. 
The simple caution is that when it comes to the deployment of technology-based 
solutions to students, a one-size-fits-all solution may not be appropriate.
Technology as a Transformational Tool
For the Net Generation, quality of service matters. This requires more than automa-
tion; it requires transformation. Perhaps the single most interesting challenge to 
college and university administrators responsible for delivering student support 
services is the role technology plays in transforming the delivery of these services. 
While it is not about technology, it is about a symbiotic relationship between a 
basic need and the technology that delivers a response to that need.
A prime example of how technology has transformed basic student services 
is the National Student Clearinghouse. A decade ago, there was a three-way 
exchange of paper documents between an enrolled student, the institution, and 
the financial lender. The lender required proof of enrollment for the student to 
retain a nonrepayment status on the loan. The student would receive a document 
from the lender for completion by the institution; the school would receive the 
document from the student, complete it, and return it to either the student or the 
lender. This process was inconvenient for the student, time-consuming for the 
institution, and difficult to schedule for the lender.
Technology enabled a transformation that is much better suited to Net Gen-
ers—or any busy student, regardless of age. Through the establishment of a 
central repository, colleges and universities can transfer the pertinent data to the 
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clearinghouse; the lending institutions now make their enrollment status inquiries 
against this repository. The clearninghouse increased effectiveness for students 
and improved efficiencies for both lenders and institutions.
In this example, the goal—validation of student enrollment to ensure continu-
ance of student aid borrower status—did not change. What changed significantly 
were the processes employed to achieve this outcome. Shifting from a manual to 
an automated system established new research capabilities and eliminated lost 
or misplaced documents and resulting delays or duplicate effort.
Pennsylvania State University’s recent modification of placement testing for 
new students offers another example of using technology to transform processes. 
The purpose of administering a placement test (for example, in English, chemistry, 
or mathematics) is to ensure that students start these courses at the proper level. 
Some students are academically prepared for college-level work, some need 
remediation, and others are ready for more advanced levels.
Traditionally, students were invited to campus during the summer before their 
first year of study. The placement test was administered; the student was noti-
fied of the result. Traveling to campus to take the placement test was often an 
inconvenience (or impossibility). Participation was lower than desired, and timely 
feedback was impossible due to test grading. The process did not meet the Net 
Generation’s need for convenience, customization, and immediate feedback. 
Thanks to technology, these placement tests are now administered through secure 
Web applications. Students can take these tests at their convenience and at their 
location. Although these are placement-level tests, not exams for academic credit, 
student cheating on these examinations was nevertheless a concern; however, the 
examination of placement recommendations compared to actual performance in 
the enrolled course of both pre- and post-Web populations indicates that cheat-
ing has not occurred. The unexpected, but positive, student response has been 
a feeling of trust. Many students have commented on their genuine appreciation 
that the university demonstrated trust early by allowing them to take these place-
ment tests unmonitored.
Technology can also transform business processes by enabling them to become 
more efficient, effective, and student focused. Consider the process of informing 
students and their advisers of the courses that will be available for registration 
the upcoming semester. Traditionally, Penn State printed a booklet each semes-
ter containing timetables of course offerings, course descriptions, registration 
instructions, and other pertinent enrollment information. These booklets were 
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prepared well in advance of the semester, and subsequent course changes were 
either unpublicized or a supplement was printed.
Through technology, this process changed in ways that are responsive to the 
Net Generation. The information is published on the Web rather than on paper. 
Rather than a one-time publication, the schedule is updated and republished in real 
time. The Web allows for the inclusion of additional information that was impossible 
in the paper format. Faculty can link to their course syllabus, the registrar can link 
to characteristics of the classroom and the course, and academic departments 
can link to descriptions that exceed the typical 30-word limit for course catalogs. 
In short, technology has enabled institutions to respond to student expectations 
in ways that were impossible before.
Interrelationship of Service and Technology
The Net Gen expects convenient, safe, reliable, and flexible access. While the 
development of student services is not about technology, the support of today’s 
extended and accessible services would be impossible without the presence 
of a robust technology infrastructure. Conceptually, there is a clear distinction 
between application development and the “system” that allows these services to 
be delivered. In reality, the two issues are tightly coupled.
The constant and rapidly changing nature of technology requires those de-
veloping support services for the Net Generation to be aware of both the current 
technology boundaries and the emerging promises. The following examples illus-
trate this important interconnectedness between the service and the technology 
used to deliver it.
 Occasionally lateral steps that do not improve the nature of the 
service are required due to the shifting technology at the core of 
the process. The half-life of software and hardware continues to decline; 
the period of time from acquisition to obsolescence keeps getting shorter. The 
latest laptop, desktop, or midtier server purchased today will likely be improved 
by the manufacturer within a year. The resulting machine will be less expensive 
(all other attributes held constant) with greater performance capabilities. While 
this does not necessarily make the original purchase an inappropriate deci-
sion, it does provide a warning that within a few years hardware or software 
may need to be replaced. Constant, escalating change has a direct impact on 
student services.
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 Inappropriate uses of technology require that developers take a de-
fensive posture to ensure the integrity and stability of their services. 
Unfortunately, these preventive steps are expensive and represent a diversion of 
time and money from the business at hand—supporting our constituencies. As the 
adoption of Web-based services continues to expand, we are also experiencing 
the dark side of innovation—using technology to promote fraudulent services or 
disrupt legitimate services. The number and severity of Internet-spread viruses 
are on the rise, as are instances of fraudulent services that result in identity 
theft or credit card fraud. In direct response, many colleges and universities 
are expending huge resources to migrate away from using the Social Security 
number as the primary identifier for students, faculty, and staff. Within the higher 
education sector, the number of diploma-mill operations is on the rise.
 A reliable, fast, and secure network—both wired and wireless—is 
necessary to deliver the developed support services. Another criti-
cal infrastructure issue is networking. During the past decade, colleges and 
universities spent enormous sums of money wiring their campuses. The goal 
was to connect every residence hall room, classroom, and faculty office to 
the Internet. With much of this accomplished, these same institutions are now 
investing heavily in wireless networks. Although needed, these expenditures 
divert investment from new support services. In addition, they represent an 
ongoing commitment to maintenance and necessary upgrades.
 The preferred solution, from a number of perspectives, is inte-
grated and full-service support services. As the number and extent of 
support services continue to grow, students want the university to provide a 
complete, full-service approach. Those who pay fees, as students do, expect 
services and convenience. These expectations result in the need to provide 
the infrastructure for e-commerce applications, for example.
 Support services must be reliable, consistent, and available. 
Mistakes happen and hardware fails; as a result, data recovery and system 
recovery are important. Files or databases may be accidentally destroyed. A 
virus may penetrate the security perimeter and cause damage. A failed hard 
drive might result in the inability to access a file. Whatever the root cause, 
there must be a data backup service so that critical information is not lost 
permanently. Institutions also need to consider their ability to recover from a 
larger disaster—fire, hurricane, earthquake, terrorist attack, and so on. Disaster 
recovery represents yet another necessary diversion of resources from support 
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service development. Without a robust and reliable technology infrastructure, 
however, the services cannot be delivered.
So, while not about technology, higher education cannot ignore technol-
ogy support issues; they are critical as strategic services are developed for 
our constituents.
Integration, Opportunity, and Service
The Net Generation wants integrated and convenient services. Technology has the 
power to integrate the delivery of support services, create new opportunities, and 
deliver world-class levels of service. Many colleges and universities now use the 
Web to organize, present, and deliver support services. The University of Michigan 
provides services through Wolverine Access. At the University of Texas, students 
access UT Direct. The University of Minnesota delivers services through One Stop, 
and the University of Maryland uses Testudo. At Penn State, students faculty, and 
academic advisers use eLion (https://elion.oas.psu.edu/).
Overview of the Penn State eLion System
In the early 1990s, Penn State received an increasing number of student complaints 
that the academic advising system was lacking. Students felt they were not receiv-
ing good advice; many were not assigned an adviser, and assigned advisers were 
not available when needed. Students claimed that rather than seeking assistance 
from their advisers, they would turn to other students, friends, or parents for aca-
demic advice. The administration responded to these complaints by committing 
to improve the quality and accessibility of academic advising.
A cross-functional team was formed with representatives from key offices—aca-
demic advising, the registrar, and several colleges. Their charge was to develop 
an expert-based, empirically grounded advising and information system, delivered 
by the latest technologies, to supplement the student-adviser relationship and 
engage students in inquiry for informed educational planning.
This charge was not about technology. It was about the development of a set 
of services that would improve student success. Technology would simply be the 
delivery vehicle. As the work of the team progressed, the following developmental 
principles emerged:
 Expert interactive advising—Use the knowledge base of the university’s 
best academic advisers to develop an expert system to extend this knowledge 
to the full array of students seeking advice.
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 Direct service to consumers—Use of the services would not require an 
administrative staff member’s involvement.
 Personalized to the student—The services would be student specific, based 
on the student’s academic record and affiliations. The system would not use 
generalities to convey information and advice.
 Secure Web-based delivery—Accessibility would not be limited by place or 
time. Any student with access to the Web would have access to these services 
at any time.
 Multiple development teams—To grow the system as rapidly as possible, 
concurrent development teams were established to design, test, and imple-
ment specific services. These teams were sponsored by the primary business 
units (registrar, student aid, bursar, and academic advising) responsible for 
the support services.
 Standards based—By necessity, a multiple development team environment 
required both presentation and technical standards to ensure the end user 
experienced a seamless set of services.
Eliminating the Stovepipe Approach to Student Services
This developmental approach dramatically changed Penn State’s overall design of 
support services both for eLion and more general services. While each application 
is owned by a business unit, all applications are branded eLion (see Figure 1); 
there is no attribution to the specific office that developed the application. From 
a student perspective, application ownership does not matter; what matters is 
that the service is fulfilling a need.
The early internal challenge, and to some extent a continuing one, was for 
the developers to think about a service from the student perspective rather than 
their own internal administrative perspective. For example, a student might not 
have been able to complete registration due to a delayed scholarship. This same 
student may be living in a residence hall and involved with a student organiza-
tion. From the student’s perspective, one issue cut across several administrative 
offices. One of the intended outcomes was for the developmental staff to think in 
a more horizontal mode—as a student would solve a problem—and not in a verti-
cal, stovepipe mode. The approach has worked. When enrolled students were 
asked about their use of technology, they responded that their most often used 
application was e-mail; a very close second was eLion. The popularity of eLion is 
due to the services it provides—services students need.
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Leadership and Vision
The development of the Penn State eLion system did not follow a traditional devel-
opment pattern; the development efforts were intentionally decentralized across 
many offices, and the project leadership was highly integrated through the use 
of collaborative teams. The system was not the result of incremental planning or 
change but of a strategic decision. The evolution of systems within colleges and 
universities is often driven by external forces. The articulated need at Penn State 
was to improve academic advising services; however, there was no specific vision 
of how to accomplish this. Through the creative and collaborative efforts of staff 
in leadership roles, the early model and design of eLion emerged.
The first models were virtual prototypes that described the intended function 
and result. The models were presented to senior university administrators who 
allocated development funds ($50,000) to pursue the creation of a prototype. 
These funds were used to provide training for existing staff and to purchase 
specialized software. Following a successful proof-of-concept demonstration, 
several teams were organized. One was responsible for the design of application 
standards and presentation techniques. Two additional teams were tasked with 
the development of the first student service applications. A fourth team focused 
on technical architecture requirements.
Figure 1. Screen Shot of the eLion Interface
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For the first three years, progress was slow. During this time, Penn State 
leadership remained committed to the original vision and provided the fiscal and 
emotional support needed to keep the project moving forward. Today’s system 
would not have been possible without this strong, top-down support and without 
a clear vision from the project team itself.
Disciplined Development
An important part of the vision was to provide a set of services that would quickly 
scale to a very large (100,000+) population of users, which required that the system 
be standards based, uniform, self-documenting, and reliable. Further, users needed 
to be able to offer comments and suggestions and receive personalized help.
A standards document (see https://elion.oas.psu.edu/governance/ 
eLionGov_9.pdf) was developed to provide guidance to all eLion developers. This 
document includes information on how to create a new application or modify an 
existing one, Web standards, and technical standards, as well as general informa-
tion about the structure and governance of the eLion initiative.
Each eLion application has internal help documentation for users. Because 
the system is secure, a demonstration service provides a nonauthenticated view 
of typical applications. A statement in the standard footer of each page indicates 
that the page is maintained by eLion. Behind this link is a page-specific e-mail 
address that routes questions or inquiries to the appropriate developer.
Applications are also designed to be self-documenting. This is a difficult chal-
lenge, since every user is unique (personal background, Web familiarity, comfort 
level with technology). Nevertheless, the goal has been to design all applications 
so that specialized training, documentation manuals, and staff involvement are 
not required.
Politics, Tradition, and Turf
The Net Generation’s expectation is for immediacy; they don’t understand why 
colleges are slow to change. Perhaps the most challenging issue in developing 
enhanced student support services has to do with the campus administrative 
climate. Ideally, there would be unanimous agreement regarding the services 
that are needed, how they should be deployed, and the support plan necessary 
to keep them robust and relevant. In reality, multiple issues and perspectives on 
campus do not converge into a single vision. One colleague described this effort 
as attempting to herd cats. Another described this management issue as akin to 
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managing a cemetery—a lot of people are involved, but there’s not much move-
ment. Whatever the analogy, an administrative climate must be established that 
provides an enabling environment, focused on the academic support that fosters 
student success. Students do not attend an institution because it has the best 
registration system or the most complete self-service Web system. Rather, they 
attend because of the quality of academic programs, the reputation of faculty, 
and the perceived value of their degrees. While registration systems and other 
administrative applications are essential, they are secondary compared to the 
fundamental academic objective.
As stated earlier, establishing this climate is not about technology. More likely, 
it is about the on-campus political environment, institutional tradition, and the 
perception of whose turf is being violated. The decision to develop technology-
delivered student services should be both a top-down and bottom-up decision. 
The initiative must be supported by the institution’s leadership to move in this 
direction. Fiscal support will also be needed to keep this initiative alive, as well as 
support, at times, to defend fundamental change. Many campus organizations 
will likely be involved, so establishing and promoting cross-functional project 
teams becomes critical.
Similarly, the initiative must have bottom-up support. What specific services 
or array of services will improve student satisfaction, academic retention, and 
administrative efficiency? The project objectives must be complementary and 
lead to a seamless, logical, and integrated set of services.
Beyond the campus political climate, tradition is an important factor in the de-
velopment of student services. A classic argument is that if registration procedures 
are automated, the computer will replace the adviser, the quality of the advising 
system will decline, and students will make uninformed choices. Developing eLion 
challenged this traditional hierarchy. Does the adviser’s signature on a student 
action form represent permission or consultation? Is it reasonable to conclude 
that all faculty advisers are fully aware of institutional policies and procedures? 
Do students know the name of their academic adviser? Is the adviser available 
for consultation? These questions must be addressed because they challenge 
traditional processes and assumptions.
Integration Depends on the Organization
During the past decade, higher education has sought to become more student 
centered. One of the manifestations has been the establishment of one-stop 
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student service centers that combine the front desks of multiple offices. The 
intention behind such centers has been to reduce the hassle for students and 
provide one comprehensive service center. This approach has met with varying 
degrees of success. In most cases it has required the construction—or extensive 
remodeling—of physical space, administrative reorganization, cross-training of 
staff, and a cultural change. Penn State and others have bypassed this physical 
approach and have concentrated instead on a virtual student service center. The 
virtual approach, exemplified by eLion, provides a richer opportunity to integrate 
services and allows greater extensibility by time and distance. This approach, 
however, requires a strong IT infrastructure.
Where does the institutional decision regarding support service reside, and 
what are the implications of implementation? Should the top-down approach 
prevail to ensure an integrated and systematic enterprise-wide approach to the 
development of student services? Should this initiative be championed by the 
chief academic officer, the IT director, student affairs, enrollment management, 
business services, or another senior executive? What role should the current 
IT organization play? Should existing campus information systems be retooled, 
should the mainframe be unplugged, or should an enterprise system be installed? 
Or, should the entire IT operation be outsourced to an independent third party? 
These questions require a careful and open analysis. The answer will depend on 
the institution and a series of factors.
One of the leading factors will be the institution’s ability to attract and retain a 
qualified IT workforce. In recent years, the supply and demand for IT profession-
als has become more balanced, but in many areas it remains difficult to retain IT 
staff due to the compressed salary structures of colleges and universities. Further, 
recent graduates are unfamiliar with legacy programming languages. To close this 
gap of technical needs and available talent, some institutions have established 
internal development programs to ensure a steady supply of interested and trained 
IT professionals. Others have purchased packaged systems and rely on external 
consultants to lead implementation efforts.
Matching institutional practice with technical features is another decision 
point; most likely there will be a mismatch. Should institutional practice match the 
capabilities of the IT system, or should custom IT solutions be developed to meet 
the service needs? With the former, changing the institutional culture is at best 
difficult, and at worst divisive. With the latter, the institution loses the leverage 
of maximizing future system growth and enhancements unless corresponding 
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modifications are made to custom software modifications. There are more than 
3,600 colleges and universities in the United States. Even if grouped by similar 
size, mission, and objectives, perspectives on the delivery of student systems are 
diverse. Individual institutions differ on student expectations, learning environ-
ments, academic and administrative policies, academic advising, and the role 
of faculty governance. The combination results in a high degree of uniqueness 
among institutions. Well-designed vendor-supplied student services recognize 
these variables and make some provisions for flexibility. Yet, there are practical 
limitations on the flexibility of any software.
Another decision involves the current IT infrastructure, including databases, 
enterprise-wide servers, midtier servers, authentication and authorization ser-
vices, e-commerce support, Web development, data warehouse capabilities, and 
help desk availability. Are the multiple campus systems interfaced to greater or 
lesser degrees? Does the institution have common or varied business practices 
for admission, financial aid disbursement, and grade reporting? These business 
process and IT components combine to provide a launch point for the future 
development of student services.
Success Depends on People and Culture
Nearly a decade ago, Penn State began moving toward a new way of processing 
applications for admission. The traditional glossy view-book and multipage paper 
application were replaced with electronic versions. This effort initially involved 
technologies that are now obsolete. As the Web emerged, the development 
process quickly migrated to its current technology base.
When this initiative began in the mid-1990s, the goal was to receive at least 80 
percent of all applications electronically before the year 2000. Although not reached 
by 2000, the goal has since been surpassed. The goal may have been too aggres-
sive, but not from a technology perspective. Adequate technology was available, 
and the new application process was far superior to the traditional paper-based 
one. The reason the goal was not reached had little to do with technology, but it 
had a lot to do with people. When a Penn State prospect sought advice from a 
high school counselor, the counselor would advise the prospect to contact Penn 
State and request a copy of the admission application. When the prospect asked 
for parental advice, the response was to complete a traditional paper application. 
If an interested prospect called the admissions office and asked for an application, 
the response was that an application would be mailed. These responses reflected 
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tradition. It took a concerted effort to change the culture away from a paper-based 
mentality, enabling the goal to be reached.
Technology provides the ability to dramatically improve the delivery of student 
services, yet it can be intimidating—a source of fear, uncertainty, resistance, and 
avoidance. Such emotions and responses cannot be ignored. To realize the ef-
fectiveness and efficiencies of technological change, attention must be focused 
on the larger context of these services and the constituents involved with the 
change. After all, it’s not about technology!
Conclusion
The need to provide improved student support services has never been greater. 
In recent years, the cost of higher education has continued to increase, often 
outpacing other economic indicators. As tuition increases, external pressures 
from students, parents, legislators, and alumni to contain costs mount. At the 
same time, Net Generation students expect improved and comprehensive services 
from the academy.
The availability of technological solutions for student services has never been 
greater. The plethora of enterprise-wide solutions, outsourcing opportunities, and 
on-campus development tools provide a wide range of options for the design and 
deployment of responsive student services.
Although the delivery of student services is not about technology, it is about 
using technology wisely. The use of technology requires a strong partnership be-
tween service providers and technologists. The Net Generation’s expectations for 
student services are high and rising. The opportunities for us to respond to—and 
even exceed—these expectations are equally boundless.
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Introduction
In the past 10 years, many colleges and universities have actively engaged in 
integrating technology in teaching and learning. Approaches to this integration 
are as varied as the institutions’ missions and the clarity of their aims for technol-
ogy-assisted instruction. Regardless of the approach, institutions must make the 
necessary human and financial investments. Faculty development for existing and 
future faculty is a pivotal investment for integrating technology in higher education; 
it can catalyze innovations in learning across generations.
Today’s students are described as busy instant messaging, blogging, download-
ing music and videos, and playing video games with an international network of 
friends and acquaintances. The technological engagement and interaction related 
to students’ formal learning activities are not so widespread, however. Surveys 
of Net Generation students suggest that their learning experiences reflect mixed 
technology usage at best, and at worst they may experience ineffective or inap-
propriate uses of technology in their academic programs.1 Faculty report that 
students are asking for more online activities.2 A growing range of pilot programs 
and emerging practices document improvements in learning.3 But, when will such 
models be systematically adopted by institutions, resulting in widespread gains in 
student learning? That answer may be closely tied to faculty development.
Defining what constitutes faculty development is an important first step. Expertise 
should be developed, not just in how to use technology or in pedagogical practice 
but also in how to understand learners and how they perceive technology. 
Jason Frand4 reinforced the need for faculty to work thoughtfully and cre-
atively with Net Generation students’ changing mindsets. Today’s multitasking, 
Nintendo-born-and-bred students do not view computers as technology. They 
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have a range of attributes that distinguish them from older generations. Baby 
Boomers and Gen-Xers populate higher education’s existing faculty ranks; they 
have different mindsets. In order for higher education to ensure that productive 
teaching and learning exchanges occur across generations of learners, these 
different mindsets may need to be reconciled. As we’ve designed faculty devel-
opment at Virginia Tech, the following characteristics of the Net Generation have 
influenced our programs.
 Life online. For several decades, a growing body of research points to the 
ways in which computers and related technologies influence the ways we 
live and work—indeed, the way we think.5 Sherry Turkle6 has also studied the 
effects of computers on children and adolescents, describing the manner in 
which online environments offer spaces for identity, play, and expressing mul-
tiple aspects of the self. The so-called loner or silent student who might have 
never spoken in a face-to-face learning environment today may have online 
companions and also may interact more readily in online learning activities.
 Rapid communication. Turkle’s research suggests that word processing 
has made thinking with our hands commonplace, for it allows people to quickly 
display their thoughts—good and bad, organized or chaotic—on a page. The 
resulting communications, public and private, often demonstrate wide variations 
in quality of thought and writing style; current experience in online education 
bears this out as well.
 Social networking. The Net Generation uses technology to enliven and ex-
tend their social networks. Reports of Weblog use in higher education indicate 
that blogs are “helping students across the country meet their dorm mates, 
form study groups, and make friends before they set foot on … campus.”7a,b
 Games and simulations. Net Generation students cut their teeth on 
computer games and simulations. This may have profound effects for learn-
ing. Fortunately for educators, games and simulations can be used to provide 
beneficial insights on simple or complex phenomena. Yet, life tends not to play 
out solely through the logic or binary rules of games and simulations; students’ 
learning today needs to be more than simulacra.
 Digital literacy. Just as word processing makes it physically easier for 
students to express themselves, computers make it possible to use many 
applications, from spreadsheets to databases, without knowing how the 
hardware or software works. Turkle claimed that today’s college students are 
so used to thinking about things at “interface” value, clicking on icons to ac-
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complish their work and play, that all they require is seeing how something 
works rather than knowing how it works. Although the Net Generation is 
considered digitally literate, they might not possess the full complement of 
the knowledge and skills they need to use technology wisely and well. The 
same may be true for faculty.
Fluency in Information Technology
The National Research Council concluded that fluency with information technol-
ogy is imperative today. This state of mind is called FIT, for fluency in information 
technology.8a,b FITness requires three kinds of knowledge:
 Contemporary skills—the ability to use today’s computer applications, 
enabling people to apply information technology immediately. Skills are an 
essential component of job readiness. Most importantly, skills provide a store 
of practical experience on which to build new competence.
 Foundational concepts—the basic principles and ideas of computers, 
networks, and information that underpin the technology. Concepts explain 
the how and why of information technology, and they give insight into its op-
portunities and limitations. Concepts are the raw material for understanding 
IT as it evolves.
 Intellectual capabilities—the ability to apply information technology in 
complex situations, encapsulating higher-level thinking in the context of IT. 
These capabilities empower people to manipulate the medium to their advan-
tage and to handle unintended and unexpected problems when they arise. 
Intellectual capabilities foster more abstract thinking about information and 
its manipulation. 
To help students gain the knowledge necessary for FITness, an institution’s 
strategic plan and teaching and learning activities should contain appropriate goals 
for becoming FIT. Faculty and staff who do not have the requisite knowledge and 
skills to work toward fluency in information technology may need professional de-
velopment programs that help them achieve FITness in their teaching and research. 
To bridge the gap between faculty expertise and student needs, institutions must 
address awareness, enablement, and integration:
 Awareness of students’ approaches to meeting their learning needs and of 
what technologies are available to them
 Enablement through professional development so they have the skills needed 
to implement systemic change
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 Integration, or the ability to bring together the disparate pieces needed—peda-
gogy, learning space design, technology, support, policies—to enable success-
ful learning
Because technology, pedagogy, and practice change so rapidly, faculty profes-
sional development may need to be ongoing. When IT is involved, institutions also 
need to provide easy and convenient support for technology-integrated learning. 
To leverage the creativity of faculty and staff—to turn their intellectual and social 
imaginations to the task—institutions need to provide systematic encouragement 
and assistance through comprehensive faculty development programs.
The remainder of this chapter will describe two programs at Virginia Polytechnic 
Institute and State University that focus on professional development: for faculty, 
the Faculty Development Institute (FDI); and for graduate students, the Graduate 
Education Development Institute (GEDI). Both programs are grappling with ways 
to engage Net Generation students to benefit their learning.
The Faculty Development Institute
Virginia Tech’s Faculty Development Institute helps faculty acquire teaching 
strategies that leverage instructional technologies to improve student learning 
(http://www.fdi.vt.edu/). FDI is the cornerstone of a large-scale, continuing 
strategy to systematically promote innovative, informed uses of technology in daily 
practice for faculty and students. FDI also represents one institution’s attempt to 
focus on the knowledge and skills development required for a FIT faculty in order 
to meet today’s students’ needs for fluency in using information technology, or 
FITness. Begun in 1993, FDI
 offers a recurring four-year cycle of faculty development workshops,
 links professional development to replacing faculty computers every four years,
 supports course development initiatives,
 promotes student digital literacy, and
 outfits classrooms with appropriate technology.
As a result, Net Generation students today are likely to find that a majority of 
their courses involve blended face-to-face and online learning activities, online 
discussions, archived learning materials, and discipline-specific software and Web-
accessed resources—aspects of learning they claim to fully appreciate. And as these 
Net Gen students clamor for more, faculty report that their repeated FDI participa-
tion has made them likely to use technology more effectively across the spectrum 
of their professional lives, including teaching, research, and service roles. 
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Early FDI programs focused more on lowering faculty anxieties related to us-
ing new technologies in teaching. In the early 1990s, students were not always 
comfortable with changes in teaching or learning practices that technology in-
troduced. Some students and faculty questioned whether the new technologies 
were just passing fads. But after the successes of the first full FDI cycle and with 
growing technology use plainly evident across a spectrum of institutional life, the 
university’s 1996 strategic plan established the faculty development process as 
a strategic objective. Acknowledging that institutional leadership at the highest 
levels was necessary to sustain widespread technology integration, the 1996 
plan and one in 2002 outlined aims for FITness. With strategic objectives and the 
requisite support structures in place, the university sought not only to provide for 
grassroots experimentation and innovation but also to nurture the seeds of change 
for faculty and students, regardless of generational affiliation.
Repeated participation of virtually all faculty (96 percent) and all department 
heads over more than a decade of FDI programs has helped build a wider familiarity 
and understanding of the complex issues involved in adopting and successfully 
integrating technology in traditional and hybrid courses. Awareness of the chal-
lenges raised in fully online distance-learning programs has increased as well. In 
addition, the evolving expectations of successive generations of students (of which 
Net Generation students are the latest and perhaps most vocal about technology’s 
place in their lives) surface in faculty narratives shared in FDI workshops about 
successful strategies and practices. In turn, informal peer-mentoring activities 
have proven particularly productive in helping faculty address specific concerns. 
An especially effective feature of FDI is the series of presentations by faculty 
demonstrating how and why they have changed their approaches to teaching. 
These presentations provide credible responses to questions about the effects 
of technology use on student learning and attitude, productivity, student-faculty 
communication, instructional development time, and more.
Since its inception FDI has sought to involve faculty as workshop presenters on 
as many topics as feasible. Not surprisingly, the credibility and practicality evalu-
ations of these presenters are high. Faculty selected to present to their peers are 
able to clearly describe successes and failures of early adoption strategies with 
emerging technologies in the context of their personal interaction with students. 
For example, presenters might illuminate how the use of instant messaging within 
a course fits with current expectations, habits, and practices of Net Generation 
students, as well as how it might benefit learning. FDI extends this approach to 
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helping faculty understand changing norms and expectations in their use of course 
management systems, collaboration and conferencing tools, e-portfolios, digital 
library resources, and similar learning assets.
Further, faculty indicate that they find equal or greater value in systematic 
assistance from their peers. Such assistance includes sorting out ways in which 
new techniques or procedures relate to possible changes in course goals and 
outcomes, the incorporation of interdisciplinary agendas, and the introduction of 
gaming and simulation strategies to stretch and deepen learning. Faculty presen-
tations, case studies, and Webcasts provide examples and personal narratives 
about successful (and problematic) implementations of emerging strategies to 
interested workshop participants.
FDI encourages interaction among presenters and other faculty. Resources and 
contact information are provided for each program track on its Web site.9 Modeled 
much like an online course, these faculty-to-faculty queries and conversations can 
be extended after workshops through online forums or e-mail with presenters. 
If developing course materials outside scheduled workshops is necessary, FDI 
provides production resources for digitizing content (for example, slides, audio, 
video) or limited quantities of graphic or animation developed through its partner-
ship with the university’s New Media Center (http://www.nmc.vt.edu).
As mentioned earlier, evaluation of the workshops by faculty attendees is 
positive. During a workshop, evaluations are conducted every 90 minutes using 
a Web-based form, providing rapid reports to workshop facilitators who, in turn, 
make changes expeditiously. Faculty clearly value the opportunity to explore 
instructional issues with their colleagues and to discover the potential of tech-
nology for enhancing their teaching; and they have indicated that FDI resources 
are critical if they are to adapt to the needs of their students. Indeed, faculty cite 
increased pressure from Net Generation students for more sophisticated uses of 
current and emerging technologies; these students say there is more to innovative 
teaching than PowerPoint and Excel.
Over a dozen years, FDI programs have evolved in several important ways. 
The content of FDI workshops changes each year as new technologies emerge 
and faculty demonstrate improved approaches to using technology in instruction. 
Early programs focused more on the basics of using technology and software. 
Current programming places more emphasis on
 Shifts in faculty perceptions of students’ expectations
 Students’ use of technologies such as instant messaging and blogs
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 Teaching strategies that can successfully address such behavioral shifts
 Ways to design for active learning
 The appropriate means for dealing with a range of privacy and security issues
Many workshops have also featured strategic, discipline-specific software 
with which faculty have requested assistance, such as MATLAB (math software 
used in engineering, science, and business), AutoCAD (design software used 
in architecture and engineering), ESRI Geographic Information Systems (GIS 
software used in agriculture, engineering, science, and social science), LabVIEW 
(instrumentation software used in agriculture, engineering, and science), and 
others. All workshops include open lab time designed to give faculty opportuni-
ties to apply what they learn to their courses. FDI staff also encourage faculty 
to bring their graduate assistants to workshops to facilitate the incorporation 
of new methodologies and technologies into the future professoriate’s teach-
ing practices. 
Other changes in programming include immersing faculty in more online ac-
tivities that might lead to creating learning environments similar to their students’ 
personal communication environments. A workshop might include an online 
tutorial, a short streaming video segment, and an online chat or discussion. The 
overall context emphasizes how technology-based resources may be useful to 
students in the learning; in the background, the hands-on use of software and 
Web-based tools such as course management systems or e-portfolios provides 
opportunities to practice.
A third shift has involved recognizing that FDI, while beginning as a teach-
ing/learning enhancement program, should enlarge its scope to directly address 
how information technologies can be useful in all aspects of faculty life. Indeed, 
FDI staff work hard to maintain programming relevance and value. The identifica-
tion of new topics and issues often comes directly from faculty through program 
evaluations, internal grant proposals, consultations, and direct suggestions. In 
addition, staff hold periodic program-planning briefings with each college to 
gather feedback on current offerings and to gain faculty input on topics that 
should be addressed in the future. Examples of new topics introduced based 
on faculty suggestions include Creating Learning-Centered Instruction, Parallel 
Programming for Supercomputing, and Using LabVIEW to Enhance Laboratory 
Learning. Other workshops and support for technology-assisted or enhanced 
research collaboration, grant writing, and presentation of research findings also 
resulted directly from faculty requests.
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Another aspect of maintaining FDI relevance and value involves providing 
just-in-time, need-to-know access to information. FDI provides several Web-
based information resources. An instructional design portal provides in-depth 
information, examples, and Web references covering instructional design models, 
pedagogy and learning theories, teaching strategies, media selection methodolo-
gies, and guidance on evaluation and assessment.10 For those with immediate 
questions concerning software functions and operations, FDI licenses online 
tutorials from Element K and Atomic Learning.11a,b Because the tutorial is well 
indexed, it is also easy to search when looking for specific information, such as 
how to insert graphs into documents. Thus the tutorial can also serve as an on-
demand reference or help tool.
While faculty may refer to these resources for their own use, they also frequently 
treat the tutorials as supplements or references for students. Some faculty assign 
tutorials to be used outside class, saving valuable face-to-face time for other 
topics. Hundreds of tutorials are available and marketed alongside face-to-face 
workshops to emphasize continual availability. Faculty and students expect such 
immediate access—a characteristic of the Net Generation.
Carefully coordinated faculty development programs are a critical component 
of teaching and learning improvement. But these efforts are not stand-alone ini-
tiatives; they must be linked to infrastructure and services. For example, holistic 
planning is a necessity when curricular changes occur that require long-term 
planning for upgrades of discipline-specific computer classrooms and develop-
ment of new courseware by faculty. Likewise, planning for workshops related to 
effective uses of wireless Internet access in classrooms should be coordinated 
with campus network planning efforts so that faculty are ready to leverage such 
an asset as soon as it is operational. 
Virginia Tech, like many institutions, offers an array of services on behalf of 
technology-assisted learning that are closely aligned with the supporting infra-
structure. Presenting a comprehensive, cohesive view of the breadth and depth 
of development services and programs is useful; old-fashioned marketing helps. 
Strategies aimed at better cohesion and communication include coordinating 
institutional offerings, cosponsoring and cobranding presentations, workshops, 
and lecture series, as well as internal grant programs and course development 
assets. Because different development programs and agencies within an institu-
tion often attract different segments of university faculty and staff, joint market-
ing and sponsorship can broaden the awareness and impact of each unit’s work 
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while simultaneously amplifying communication of institutional aims. In addition, 
Virginia Tech constructed Torgersen Hall, a building designed to showcase uni-
versity activities for integrating technology in teaching and research as well as 
to provide spaces where such efforts might come together more spontaneously. 
Torgersen Hall also provides a home for FDI, the New Media Center, the digital 
library research, and more.
In summary, the FDI aims to help faculty construct a personal linkage between 
their professional needs in teaching and research as well as with the Net Genera-
tion and emerging technologies. Such development programs should emphasize 
teaching, learning, curriculum, discovery, and the needs of faculty and students; 
they should not focus on technology for its own sake. This focus underlies FDI’s 
long-term, strategic value to the faculty and the university, which faculty and 
students have confirmed in surveys. Survey respondents indicate that active learn-
ing is integrated into instruction; greater student collaboration is taking place; 
and communication between faculty and students is enhanced. More important, 
perhaps, the surveys suggest that students feel they have a better understand-
ing of course materials. Plus, they believe that they are provided opportunities 
to develop skills—such as problem-solving and critical thinking—that transcend 
individual subjects. 
The Graduate Education Development Institute
Building on the success of the Faculty Development Institute, Virginia Tech 
launched a pilot project in 2003. Working in collaboration with the Graduate 
School, Learning Technologies (the division of Information Technology at Virginia 
Tech that also houses FDI) created the Graduate Education Development Institute 
(GEDI) to engage future faculty in teaching, learning, and technology issues as 
an integral part of their graduate student professional development. According to 
the EDUCAUSE Current Issues Committee, the “rapid introduction of new tech-
nologies and the constant enhancements and upgrades to existing technologies” 
indicates that faculty development models that focus on continuous learning and 
that take a systemic approach are increasingly necessary.12 With the creation of 
GEDI, Virginia Tech is moving toward a systemic approach that addresses current 
faculty (in FDI) and that engages our future faculty (in GEDI). While we encourage 
faculty-to-graduate-student mentoring, GEDI also recognizes the importance of 
peer mentoring in the process of learning to teach effectively. To that end, GEDI 
serves as a multidisciplinary site where graduate students can explore the integra-
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tion of teaching, learning, and technology that meets the needs of Net Generation 
learners and their own professional needs for FITness. 
GEDI invites future faculty, at the beginning of their teaching careers, to begin 
thinking about how they can best communicate with Net Generation students. 
In doing so, GEDI staff hope to facilitate the development of a reflective teaching 
practice that better enables 21st-century faculty to recognize the importance of 
continuous learning for themselves as well as their students.
In many ways, professional development issues are as old as academe itself. 
Yet the future professoriate is facing a new academy, one which asks them to 
envision “new structures and funding models, new professionals, new relation-
ships, new accountability, and new leadership roles.”13a,b For graduate students 
who plan to remain in academe, the 21st-century university is an exciting place. 
Even as novice teachers and scholars, many are eager to critically analyze the 
kinds of teaching and mentoring practices that have—and have not—worked 
well. The majority of graduate students in GEDI are a mix of late Baby Boomers 
and Generation Xers; almost all of these young professionals are technologically 
savvy in ways that their senior professors are not. As such, GEDI participants 
are curious about how the Net Generation’s learning processes may differ from 
their own; they are intent on becoming teachers with skills that engage Net 
Generation learners.
Still in a pilot phase, the primary focus of GEDI is a semester-long, for-credit, 
multidisciplinary seminar, “Pedagogical Practices in Contemporary Contexts.” 
This course asks participants to explore (and begin to develop) the kinds of 
reflective pedagogical practices that stimulate 21st-century lifelong learning and 
engagement within the Net Generation. (The course is also part of a recently 
approved Future Professoriate graduate certificate that students may choose 
to earn.) The intent of the GEDI pilot project is to move beyond the unavoidable 
limitations of short-term, workshop-based training. GEDI staff work to create 
an interactive community over the span of a semester. This community crosses 
disciplinary lines, offering the potential for multidisciplinary collaboration and 
opportunities to “think outside the box” of discipline-specific perspectives. This 
process begins by discussing the importance of having pedagogical practices 
informed by pedagogical theory. In many disciplines there is little organized 
discussion of teaching methods, and rarely is there assigned reading in any peda-
gogical theory that might inform practice. (Colleges and schools of education, 
as well as some disciplines within the humanities, are notable exceptions.) 
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In the first part of the GEDI course, students look at the potential usefulness 
of a critical pedagogical praxis. In particular, participants examine ways in which 
critical pedagogy may inform teaching practices with the goal of helping students 
think about their own learning processes. For example, seminar participants read 
selected works and discuss ways in which theory and practice might be rein-
vented and reframed for their own discipline. GEDI participants are encouraged 
to read other pedagogical theory as well. Emphasis is placed on thinking about 
pedagogical practices in terms of the learning objectives each instructor is trying 
to achieve, not on a specific theoretical approach. This process is increasingly 
important as participants learn to recognize the ways in which Net Generation 
students differ from their predecessors and the ways in which learning to be FIT 
might successfully occur. 
Regardless of the domain knowledge being taught, traditional teaching meth-
ods are often viewed as less effective with Net Generation students. With atten-
tion to what Jason Frand called the attributes of the “information-age mindset,”14 
GEDI participants discuss ways to use technologies that the Net Generation 
views as normative (rather than as technology) to challenge these learners to 
think creatively and critically. As Frand suggested, moving from “interacting on 
the Net” to “critical thinking” is not necessarily a simple or easy leap. Yet it is a 
necessary one. Helping students understand that finding information via Google 
is not synonymous with the critical evaluation of information is one of the tasks of 
contemporary higher education. As Net Generation students leave college and 
enter the broader society, “the ability to deal with complex and often ambiguous 
information will be more important than simply knowing a lot of facts or having 
an accumulation of knowledge.”15
For some faculty, many of whom have been teaching for several decades, the 
learning processes of Net Generation students are viewed within a negative frame-
work. Differences in learning processes are perceived as shortcomings—the desire 
for ubiquitous connectivity, the preference for multitasking and “channel-surfing 
attention spans,” and less tolerance for delays, for example—when compared with 
previous generations of learners. In GEDI, participants avoid judgmental evalua-
tions of different learning processes and focus instead on creating problem-based, 
active-learning environments that prepare Net Generation students for the complex 
21st-century context in which they live and work.
GEDI participants, across a wide range of disciplines, are interested in dis-
covering how current technologies might further students’ intellectual movement 
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from simplistic “absolute knowers” to more sophisticated “contextual knowers.”16 
The GEDI seminar conversations also focus on issues of diversity: recognizing 
diverse curricular goals, diverse learning styles, and the increasingly diverse 
demographics that exist both inside and outside 21st-century classrooms. GEDI’s 
primary emphasis, though, is on developing curricular approaches and pedagogi-
cal practices that facilitate Net Generation learners’ abilities to problem solve in 
complex contexts—a process that requires the contemporary skills, foundational 
concepts, and intellectual capabilities that go with a FIT mindset.
Within the GEDI seminar, participants from fields as diverse as engineering, 
political science, chemistry, and English examine various problem-based learn-
ing case studies. Participants decide how and why a particular case study does 
(or does not) work and how to improve it. They explore whether the case study 
involves problem-based learning that encourages students to problem solve while 
simultaneously using domain knowledge, skill sets, and tools particular to that 
discipline. Participants assess whether a strategy inadvertently has a closed-ended 
answer, or whether it provides opportunities for students to suggest alternative 
solutions. They focus on how Net Gen students’ technology skills and learning 
processes are engaged. In addition, emphasis is placed on case studies requiring 
students to address complex domestic and/or global contexts in finding possible 
solutions. These conversations take place with attention to different teaching 
and learning environments—from small labs and discussion-based classrooms to 
large lecture halls, hybrid/blended situations, and fully online courses. Following 
the collective cross-disciplinary discussions about what makes a successful case 
study, participants work individually or in teams to develop a sample problem-
based learning module or case study for use in a course. Part of the task includes 
providing audience- and site-specific learning objectives for the case study and 
rationales for how and why various technologies are integrated.
In seminar dialogues, participants talk about active learning that recognizes and 
develops undergraduate students’ sense of agency as FIT critical thinkers; they are 
also fostering their own sense of agency—as future faculty—about their teaching. 
For example, GEDI facilitators prefer not to overemphasize “how to” prescriptions 
about various teaching and learning technologies; instead, they encourage gradu-
ate students to explore how they might shape the technology to fit their pedagogy 
rather than vice versa. Likewise, since a critically engaged, self-reflective teach-
ing praxis is what GEDI participants are encouraged to develop, the seminar and 
assignments are designed to foster a reflective practice. As part of this process, 
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GEDI participants explore the use of Virginia Tech’s e-portfolio software as both 
a teaching tool and a professional development tool. To understand some of the 
ways they might incorporate the use of an e-portfolio into their teaching and how 
they might engage Net Generation learners in critical reflection via the tool, they 
simulate and use the e-portfolio with each other in much the same way that they 
might ask their own students to use it. GEDI participants also use the e-portfolio 
to begin the process of building a teaching portfolio. The creation of a teaching 
philosophy, syllabi, and digital video clips of their teaching can be “housed” in the 
e-portfolio along with reflections about their teaching and learning praxis.
It is important that we develop teaching and learning practices that encourage 
the Net Generation to develop critically engaged lifelong learning skills—with the 
emphasis on critically engaged. Technology should not be used to allow students 
to become passive recipients of information, as some traditional teaching methods 
do. Integrative approaches to teaching, learning, and technology should not ren-
der our students passive learners, however unintentional. Tony Bates has argued 
that students should be provided opportunities to interact with their instructors 
and with other learners, whether minutes, miles, or continents apart and, most 
important, that Net Generation learners “need to be able to challenge and question 
what they are being taught.”17 Higher education needs to foster active learners 
with the complex critical thinking and problem-solving skills required for this new 
century. At Virginia Tech, the GEDI project engages future faculty—those who will 
be responsible for teaching the Net Generation—in developing “best practices” 
in technology-enriched teaching and learning.
Conclusion
Current and future faculty are expanding their understanding of the Net Genera-
tion, technology, and pedagogy in an effort to improve teaching and learning. 
For this to occur, Baby Boomer and Gen-X faculty, as well as graduate students, 
need systematic support to develop and maintain their own fluency in information 
technology—to be FIT. Net Generation students assume a technology-enabled 
context in much of their lives and work; they exhibit a degree of digital literacy not 
necessarily shared by faculty; and they too need the full complement of knowledge 
and skills to be FIT. A first step is to focus on what students should know and 
be able to do. A next step is to understand what technology means to students. 
Programs such as FDI and GEDI illustrate how to support faculty in their efforts 
to engage the Net Generation.
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Learning Spaces
Malcolm Brown
Dartmouth College
New ideas about learning spaces represent a significant opportunity for higher 
education to make learners—and learning—more successful. Through the applica-
tion of information technology, today’s learning spaces have the potential to serve 
the new learning paradigm and at the same time meet the needs and expectations 
of the most recent generation of students: the Net Generation. Since education 
is the core mission of higher education, learning and the space in which it takes 
place are of the utmost importance. In order to best serve the educational enter-
prise, we must design leaning spaces that optimize the convergence of the Net 
Generation, current learning theory, and information technology.
This chapter establishes the links between Net Gen students, learning theory, 
and IT, showing their relevance to the concept of learning spaces. The definition 
of learning space has become broader and much more inclusive over the past 
decade. Learning theory will be discussed, as well as its implications for both Net 
Gen students and learning space design. The ties between this new conception of 
learning spaces and the habits and characteristics of Net Gen students will be es-
tablished. Finally, scenarios will illustrate what these new spaces might look like.
What Are Learning Spaces?
What does the term learning space mean? Why not use classroom instead? As 
recently as a decade ago, classrooms were the primary locus for learning in higher 
education. Other spaces included the library, the faculty office (for individual 
mentoring), and perhaps the café in town. But classrooms were by far the single 
most important space for learning.
Since then, a great deal has changed. The World Wide Web has emerged as 
the primary way most people use the Internet. The Web has spawned a wealth 
of new, network-based applications, from digital music stores to new venues for 
scholarly publishing. Indeed, the availability of network access, in one form or 
another, is today almost taken for granted. Handheld devices have acquired a 
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growing set of functions, providing a telephone, a digital camera, and an operat-
ing system running a variety of applications. Laptop prices have declined while 
increasing in functionality—to the point that their use exceeds that of desktops 
for most students.
In parallel with these developments in IT, an entire generation of learners 
has grown up using computers and other networked devices. While for previ-
ous generations IT was a kind of exotic overlay or an optional tool, for the Net 
Generation student IT is essential. It is clear that IT and Net Gen students have 
had a mutually influential—almost symbiotic—relationship. The characteristics of 
Net Gen students mesh very closely with IT and IT’s increasing mobility, its 24 x 7 
availability, and its increasing value as a communications tool. Net Gen students 
are social and team oriented, comfortable with multitasking, and generally positive 
in their outlook, and have a hands-on, “let’s build it” approach—all encouraged by 
the IT resources at their disposal. Net Gen students have embraced IT, using it in 
ways both intended and unforeseen by programmers. Their rapid and enthusiastic 
adoption of IT has in turn influenced its development, particularly with respect to 
Web-based services.
The New Classroom
These developments impact the locus of learning in higher education. The notion 
of the classroom has both expanded and evolved; virtual space has taken its place 
alongside physical space.
Over the past decade, higher education has invested millions of dollars in 
classroom technology. The addition of document cameras, DVD players, Internet 
access, and projectors (to name a few) has added new functionality to the class-
room. It is now possible to bring much more diverse materials to the classroom, 
to present them in a variety of ways, and to devise new classroom activities for 
students. As a result, the concept of the classroom has expanded to include this 
set of new functions.
These new classroom capabilities have, in turn, sparked interest in new 
pedagogical approaches. Wireless networking, for example, makes real-time or 
synchronous interaction (such as real-time polling) among all class participants 
a very real (and increasingly practical) possibility. Videoconferencing makes it 
feasible for an invited expert from a remote institution to join a class session. Dis-
cussions, notes, and other in-classroom events can be captured and disseminated 
for further study. It is important to note that these approaches mesh well with the 
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habits of Net Gen students, such as their enjoyment of social interaction, their 
preference for experiential learning activities, and their use of technology. In these 
and other ways, technology acts as the lever that makes it possible to develop 
new and more effective pedagogies. Hence the classroom and the activities as-
sociated with it are evolving.
The resources used in higher education are increasingly digital and delivered via 
the network. In addition, network connectivity is increasingly portable. These two 
developments make it possible for learning to happen informally, in areas outside 
the traditional classroom, library, and faculty office. Student project teams can 
meet outside on the green, in a lounge, in any campus café—and they can meet 
almost any time of day. With wireless networking, numerous digital devices, and 
longer battery life, we are closer than ever to realizing the goal of fully ubiquitous 
access. This means that learning, too, can occur any time and anywhere.
Net Gen students, using a variety of digital devices, can turn almost any space 
outside the classroom into an informal learning space. Similar to the traditional 
classroom, educators have an important opportunity to rethink and redesign 
these non-classroom spaces to support, encourage, and extend students’ learn-
ing environment. 
Virtual Space
These changes catalyzed by technology make it clear that the term classroom, 
at least in its traditional sense, can no longer encompass where learning takes 
place. Equally obvious is that the space in which learning takes place is no longer 
just physical; it is virtual as well. The virtual space is an entirely new environment. 
Virtual space is any location where people can meet using networked digital de-
vices. We should understand virtual space in its widest sense, referring not just 
to synchronous, highly interactive functions (such as chat, blogs, and wikis) but 
also to asynchronous functions such as e-mail and discussion threads.
Unlike physical spaces, virtual spaces come and go. They can be spontaneous 
as well as deliberate, synchronous or asynchronous. Participants and their relation-
ships in the virtual learning space can shift rapidly. Participants can also multitask, 
“inhabiting” more than one virtual space at a time. As networking technology 
matures and costs for devices such as laptops and handhelds decline, these virtual 
spaces play an increasingly larger role in all aspects of higher education.
Again an IT-based function—virtual space—meshes closely with Net Gen 
characteristics. Net Gen students are mobile, as is virtual space. Net Gen students 
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are facile at multitasking and moving back and forth (sometimes rapidly) between 
real and virtual spaces. Net Gen students are comfortable with the fast tempo 
that this kind of multitasking implies. In short, virtual space is tailor-made for the 
work habits of Net Gen students.
It is clear that the virtual space is taking its place along side the classroom and 
other physical locations as a locus for learning. The result is that we are compelled 
to expand our concept of where learning occurs. Learning spaces encompass the 
full range of places in which learning occurs, from real to virtual, from classroom 
to chat room.
Learning Theory
A shift in the teaching and learning paradigm is well under way, moving away from 
a transmission paradigm to a constructivist paradigm. In 1900, basic literacy skills 
included reading, writing, and calculation. Knowing meant being able to remember 
and repeat, which was appropriate to an industrial age in which practices changed 
slowly (at least by today’s standards). Workers anticipated having a single profes-
sion for the duration of their working lives. Education was based on a factory-like, 
“one size fits all” model. Talent was developed by weeding out those who could 
not do well in a monochromatic learning environment.
The postindustrial age is characterized by rapid change. Literary skills now 
include critical thought, persuasive expression, and the ability to solve complex 
scientific and organizational problems. Knowing now means using a well-organized 
set of facts to find new information and to solve novel problems. In 1900, learning 
consisted largely of memorization; today it relies chiefly on understanding.
This shift has come about partly due the emergence of a constructivist theory 
of learning. Stated simply, this theory holds that learners construct knowledge 
by understanding new information building on their current understanding and 
expertise. Constructivism contradicts the idea that learning is the transmission 
of content to a passive receiver. Instead, it views learning as an active process, 
always based on the learner’s current understanding or intellectual paradigm. 
Knowledge is constructed by assimilating new information into the learner’s 
knowledge paradigm. A learner does not come to a classroom or a course Web 
site with a mind that is a tabula rasa, a blank slate. Each learner arrives at a learn-
ing “site” with some preexisting level of understanding.
Knowledge exists at multiple levels, ranging from novice to expert. It is 
the sophistication and depth of this understanding that differentiates experts 
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from novices. Experts have a deep and rich set of well-organized facts, as well 
as the capacity to use that understanding to solve problems in their fields of 
expertise. Novices lack that depth and, as a result, have a much harder time 
solving problems.
The constructivist theory has important implications. The theory implies that 
learning is best served when it is:
 Contextual—taking into account the student’s understanding
 Active—engaging students in learning activities that use analysis, debate, and 
criticism (as opposed to simply memorization) to receive and test information
 Social—using discussions, direct interaction with experts and peers, and 
team-based projects
Problem-based learning, which encourages learners to construct knowledge 
based on the experience of solving problems, is significantly different from methods 
such as recall and repetition. This is but one of many ways the older, traditional 
teaching paradigm contrasts with the learning paradigm. Table 1 summarizes some 
(though by no means all) other important ways these two paradigms differ.
Learning science research also highlights the importance of learner engage-
ment, or as the American Psychological Association describes it, intentional 
learning.1 This means that learners must have a “metaperspective” from which 
to view and assess their own learning, which is often referred to as metacogni-
tion.2 An active learning environment provides the opportunity to assess one’s 
own learning, enabling learners to make decisions about the course, as well as 
reflect on and assess their progress. In the past, the measure of learning was the 
final grade (a summative measure). But a final grade is merely a measure of the 
student’s performance on tests. It does not measure the learning that did—or did 
not—take place. To encourage learning, summative testing or assessments must 
be combined with formative assessments. Formative assessment is not directly 
associated with the final grade; it helps learners understand their learning and 
make decisions about next steps based on that understanding.
Net Generation and Learning Theory
As with IT, there are overlaps between the working characteristics of Net Gen 
students and practices that research has shown encourage and strengthen learn-
ing. For example, the Net Generation is social. They like to stay in touch with peers 
(and even parents!). They have a preference for group activity and working in 
teams. This dovetails with research indicating that learning is encouraged when 
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it includes social components such as debate or direct engagement with peers 
and experts. Learning is strengthened through social interactions, interpersonal 
relations, and communication with others.
Net Generation students are achievement and goal oriented. Their question is 
not “What does it mean?” or “How does it work?” (as previous generations were 
inclined to ask), but rather “How do I build it?” This predilection maps to learning 
theory’s emphasis on active learning. Discovery, exploration, experimentation, criti-
cism, analysis—all represent active learning, a style that suits the Net Gen well.
A pedagogy that emphasizes active learning has additional “targets of op-
portunity” among the Net Gen characteristics. Net Gen students are experiential, 
tending toward learning by doing rather than listening. Research indicates that 
learners need to be active with respect to their own learning process and assess-
ment. Net Gen students’ goal and achievement orientation comes into play here: 
that achievement focus can be directed toward quizzes and exercises that assist 
learners in evaluating their progress toward learning goals.
Table 1. Differences in the Teaching and Learning Paradigms
Traditional Paradigm “Teaching” Constructivist Paradigm “Learning”
Memorization Understanding
Recall Discovery
One size fits all Tailored; option rich
Talent via weeding out Talent cultivated and sought out
Repetition Transfer and construction
Acquisition of facts Facts + conceptual framework
Isolated facts Organized conceptual schemas
Transmission Construction
Teacher = master and commander Teacher = expert and mentor
Fixed roles Mobile roles
Fixed classrooms Mobile, convertible classrooms
Single location Plurality of locations and space types
Summative assessment Summative and formative assessment
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Obviously not all forms of learning must be social or team-based. In a variety of 
learning contexts, individual work is important. It may well be that Net Gen students’ 
strengths are also their weaknesses. The expectation for fast-paced, rapidly shifting 
interaction coupled with a relatively short attention span may be counterproductive 
in many learning contexts. Repetition and steady, patient practice—key to some 
forms of mastery—may prove difficult for Net Gen students. Designing courses 
for them necessitates balancing these strengths and weaknesses.
Learning Space Implications
There are a number of implications of learning theory and the Net Generation 
for learning spaces. The convergence of the learning paradigm, IT, and the Net 
Gen is occurring now at colleges and universities. Current and future planning 
must encompass and encourage this convergence by thinking of learning spaces 
(classroom, informal, virtual) as a single, integrated environment. We should not 
neglect the informal for the formal, or assume that Net Gen students somehow 
will figure out the virtual space on their own. We should connect what happens 
in the classroom with what happens in informal and virtual spaces.
This implies that institutions may need to rethink their vision for learning and 
the spaces in which it occurs. Creating a vision for learning and learning spaces 
is a powerful leverage point; it informs almost all other decisions about learning 
space design. A vision also allows us to effectively articulate to all constituents 
what we are trying to accomplish. The vision helps organize all participants in the 
design and implementation of these spaces as well as the activities they support. 
Simply installing wireless access points and fresh carpeting isn’t enough if done in 
isolation; such improvements pay real dividends only if they are in concert with the 
institution’s overall teaching and learning objectives. It is the vision that generates 
the design principles that will, in turn, be used to make key decisions about how 
learning spaces are configured.
One important implication is that the vocabulary we use to describe what 
learners do in these spaces must become active. We must go beyond describing 
ways to help the instructor to be active; we must include students as well. The 
vision and design principles should emphasize the options students have as active 
participants in the learning process. Design principles should include terms such 
as analyze, create, criticize, debate, present, and classify—all directed at what the 
space enables the students to do. For example, students should be able to pres-
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ent materials to the class. Outside class, they should have access to applications 
and materials that directly support analysis of data, text, and other media. Forums 
for discussion and critical debate, both real and virtual, are key to encouraging 
learning and will be looked for by Net Gen students.
Learning spaces should accommodate the use of as many kinds of materials 
as possible and enable the display of and access to those materials by all partici-
pants. Learning space needs to provide the participants—instructors and students 
alike—with interactive tools that enable exploration, probing, and examination. 
This might include a robust set of applications installed on the computer that 
controls the room’s displays, as well as a set of communication tools. Since the 
process of examination and debate leads to discovery and the construction of new 
knowledge, it could be important to equip spaces with devices that can capture 
classroom discussion and debate, which can be distributed to all participants for 
future reference and study.
Learning does not stop once the instructor has left the classroom. Instead, the 
end of the class meeting marks a transition from one learning mode to another. As 
a result, institutions must address real and virtual spaces outside the classroom to 
ensure that they, too, encourage learning. For example, there should be access to 
class materials (which are increasingly digital) so that the active and social work 
of learning can continue outside the formal classroom. The design of “neutral” 
spaces, such as hallways and corridors, could be rethought and re-equipped to 
promote learning. Some institutions provide small discussion spaces in corridors 
so that discussion begun in class can continue when class ends. As for the virtual 
space, institutions should consider well-integrated work environments that support 
collaborative projects and resource sharing.
Informal learning spaces—those outside the classrooms—present particularly 
intriguing opportunities for pioneering and cultivating new teaching and learning 
practices. These spaces, while informal, are key areas for student academic work. 
Students spend far more time in these spaces than they do in formal classrooms. 
Research, Web browsing, writing, statistical analysis, and compiling lab reports 
all take place in the library, study hall, media center, dorm room, and learning 
commons. Because of their enthusiasm for IT and their experiential, hands-on 
approach to learning tasks, Net Gen students will easily “tune into” the virtual 
aspects of informal spaces. Well-designed and integrated physical layouts and IT 
“tool sets” will find a ready audience with Net Gen students.
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Scenarios
If we could implement this new vision of how learning occurs by buying the right 
kind of chair, purchasing projectors with sufficient lumens, or installing digital 
whiteboards, learning space design would be simple. Obviously it is much more 
complex—the task of designing and implementing learning environments that 
encourage good learning practice and accommodate the Net Gen learning style 
is a challenging one.
A starting point is to try to imagine what these new spaces might look like 
and how students would function in them. Creating scenarios helps define func-
tions, usage practices, and design goals. Consider the following three scenarios 
as examples.
Scenario 1: The New Lecture Hall
Sandra, a junior, is heading to her psychology class, which meets at 10:00 a.m. 
It’s a relatively large class for her liberal arts college, with some 150 students, 
so it meets in a lecture hall. As she arrives, she sees that the professor has, as 
usual, both projection screens lowered, one showing course material, the other 
displaying the familiar “voting” screen. Sandra finds a seat among some friends and 
begins “moving in” to her space. This lecture hall is of relatively recent vintage; its 
seats and paired tables make it much easier to deploy and use her “tools,” which 
include printouts of the day’s reading, as well as a small laptop computer. Her fel-
Figure 1. Technology-Supported Lecture Hall
Photo: Joe Mehling, Dartmouth College
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low students are doing likewise. Each of them is using some device to access the 
course’s Web site—some with laptops, others with tablet computers, still others 
with handheld computers. Using wireless connections, they all access the course’s 
Web site and navigate to the site’s “voting” page.
The professor commences her lecture. In one of the older lecture halls, she 
might have been tied to the lectern so that she could click through her PowerPoint 
slides. Or she might have abandoned her slides in order to write on the blackboard 
while her students scribbled notes in their notebooks. But in this newly renovated 
lecture hall, she and her students have many more options. She has what the 
campus technology office calls a “magic wand,” a radio-frequency controller that 
enables her to operate her computer—as well as many of the classroom’s func-
tions—wirelessly, from any point in the room. She can capture anything she writes 
on the blackboard and make it available to her students on the course Web site. 
Freed from needing to take extensive notes, the students are able to participate 
more fully in the class discussion. Finally, the professor is carrying a small recorder 
that captures her lecture, digitizes the audio, and uploads it to the course Web 
site for the students to review when they prepare for finals.
Today she begins class by circulating through the room, using aisles that 
create paths through the students’ seats. As she roams, she calls on students to 
share reactions to the readings. She encourages other students to offer additional 
comments. Soon there is some debate about the reading, which is facilitated by 
Figure 2. PDA/Handheld Computer
Photo: Joe Mehling, Dartmouth College
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the room’s rows of paired tables and swivel chairs, making it possible to maintain 
eye contact with nearly everyone in the room.
At one point in the discussion, Sandra sketches a diagram on her laptop that 
she feels helps explain the concepts being discussed. She asks the professor if 
she could show it to the class. The professor agrees, and Sandra launches the 
classroom’s screen sharing application. Within a few seconds, her computer’s 
screen is projected on the room’s main screen. The class discussion focuses on 
this diagram, and the professor, using a virtual pencil, is able to make notes on 
the diagram. The diagram and notes are captured and placed on the class Web 
site for review.
Soon the debate gets stuck; the students can’t resolve the issue. The professor 
goes to the podium, types briefly, and then asks the students to go to a URL to see 
a question and to choose the answer they feel is correct. The students access the 
Web page from laptops, handhelds, or wireless IP-based phones. In two minutes 
they have completed the poll and submitted their responses. The results are quickly 
tabulated and displayed. The wide diversity of opinion surprises everyone. The 
professor reframes the issue, without giving the answer, and the students continue 
to discuss it. She repeats the poll; this time there is more agreement among the 
students, enabling her to move the discussion forward.
Halfway through the class period, the professor pauses the conversation. 
She goes to the podium computer and clicks on a few links, and soon a video-
Figure 3. Handheld Computers in Class
Photo: Joe Mehling, Dartmouth College
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conferencing session is displayed on the right-hand screen. She has arranged 
to have a colleague of hers “drop in” on the class to discuss a point that is in the 
colleague’s particular area of expertise. The class has a conversation with the 
expert, who is at large research institution more than 500 miles away. Students 
listen to the expert’s comments and are able to pose questions using one of the 
three cordless microphones available to the class. On the left-hand screen, the 
visiting professor shows some images and charts that help explain the concepts 
under discussion.
The professor concludes the day’s class by showing a lab sign-up form, available 
on the course’s Web site. Sandra is able to access the Web page almost instantly 
with her handheld computer and succeeds in signing up for lab times that work 
well with her schedule. It was good she didn’t wait, for within 10 minutes of the 
end of class, the other students in her class have signed up for most of the slots, 
conferring with friends using chat programs to ensure that they sign up for the 
same lab slots.
Scenario 2: Using the Virtual Learning Space
When the class concludes, Sandra turns to her neighbor to ask about several 
points the professor made in class. This attracts two other students, who enter the 
conversation. As the discussion continues, they are joined by the professor, who is 
heading out. Since another class is beginning to file in, the professor suggests they 
move outside the room to continue the discussion. They find one of the “discussion 
pockets” unoccupied and move in. The discussion pocket is the college’s term for 
a small, curved space with a table and bench to accommodate a meeting of four 
or five people. Found outside the newer classrooms, they are handy for informal, 
spontaneous discussions. Sandra’s group moves into the pocket and for the next 
15 minutes continue their “spill over” discussion of the class.
After this informal discussion concludes, Sandra heads to the library; she has 
an hour until her next class and needs to get some work done. She finds some 
table space, pulls out her laptop, books, and iPod and sets to work. She checks 
on her e-mail and sends some responses. Three friends “drop in” on her via the 
chat program, and she spends a few more minutes conversing with all three on 
separate subjects. That done, she fires up her iPod to listen to some music she 
downloaded using her subscription to the official campus online music service.
Now she begins work on a term paper for a history class. She rummages 
through the library’s online collection, looking for a map she needs to illustrate a 
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point about 19th-century Asian history. She finds what she is looking for: although 
the map image is held by the library at a college on the other side of the country, 
Sandra has access to these resources. She is able to retrieve the map and insert 
into her document. She then traces arrows over the image to point out items 
important to the points she is making.
Again a friend drops in via chat, but this time it is about the joint presentation 
they are preparing for another class.
They are able to have an audio chat; Sandra’s friend is in her dorm room, and 
Sandra is in a remote corner of the library where conversation will not disturb 
others. As their discussion progresses, they go to the course’s Web site and 
launch the virtual whiteboard to diagram some concepts. They develop a con-
ceptual diagram—drawing, erasing, and revising it until they agree the diagram 
is correct. They both download a copy. Sandra volunteers to work on polishing 
the diagram and will leave a copy of the final diagram in her share folder in her 
online portfolio “locker.”
Sandra returns to work on her term paper and decides a half hour later to take 
a break. She again checks e-mail, chats briefly with a friend about their upcoming 
soccer game, and switches playlists on her iPod. Then she remembers that she 
needs to review some Italian newscasts for her Italian class. The files containing 
Figure 4. Technology in the Library
Photo: Will Faller, Vassar College
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the newscast video are on her iPod, so she plugs her iPod into her laptop, finds 
the video files, and launches her viewer application. Plugging her headphones into 
her computer, she is able to watch the entire segment, making notes on parts she 
did not fully understand. She then checks the class’s Web site and sees there is 
an additional set of video files for reviewing. She downloads these quickly onto 
her iPod. Noting the time, Sandra packs up her gear and heads off to her next 
class, stopping once at a stand-up e-mail station to see the latest messages that 
have arrived in her inbox.
Figure 5. IP-Based Chat
Figure 6. Virtual Workspace Anywhere
Photo: Joe Mehling, Dartmouth College
Photo: Joe Mehling, Dartmouth College
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Scenario 3: From the Information Commons to the 
Learning Commons
Had sophomore Martin come to the university at the same time as his older 
sister some six years earlier, he would have found, as she did, a computer lab. 
This was a large room, located in the basement of the science building, filled 
with benches and seats. At each seat was a computer. A set of documentation 
racks were on one side of the room; some documents were in short supply, while 
others were obsolete. On the other side was a help desk, staffed by students 
with a finite set of answers to the infinite variety of questions directed at them. 
Finding a free computer, particularly at the end of the term, was a challenge. 
Once you arrived at an available computer, there was little room for all your study 
materials: books, backpack, coat, and folders. The administration, anxious to 
maximize student access to computers, had crammed as many workstations as 
they could into the space.
While the computers worked fine for the most part (though cleaning them up 
after previous users was sometimes a chore), getting help was a problem. To get 
help—for the use of an application or for a research question—required going to 
the second floor for IT help or to the main floor of the library for research help. 
That meant leaving your computer unguarded, possibly to be claimed by another 
student equally hungry for computer time. So you ended up rarely going for help 
but instead muddled through as best you could, perhaps asking the student next 
to you when you were desperate.
But today Martin arrives at the first floor of the library and goes to a set of rooms 
collectively called the Learning Commons. At the threshold of the commons is the 
peer-tutoring room, a place where students can drop in and receive peer-based 
help with writing, research, or IT issues. Martin stops by to ask about incorporat-
ing MPEG-4 audio files into a PowerPoint presentation he’s due to give next week 
for an anthropology course. At the same time, he is able to get some questions 
answered about relevant online journals for his research project in psychology.
Martin checks the time and heads to a work team pod—a small, horseshoe 
shaped table with a computer and large display—where he meets classmates from 
his chemistry course. The pod enables the work group to share the display and 
collectively work on materials. Martin works for an hour with three other students, 
reviewing drafts for their essays, checking online materials, and revising the Web 
site they are putting together for their collaborative project on the molecular 
properties of the surfaces of liquids.
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Once that meeting is complete, he locates a free spot, pulls his laptop out 
of his backpack, and spends the half hour before his next team meeting doing 
a wide variety of things, including chatting with half a dozen friends about their 
party plans for the weekend. At the same time, he sends an e-mail to one of the 
TAs for the chemistry course, asking for clarification of an assignment. He also 
browses the Web, zeroing in on a Web site at another college that is relevant to 
his anthropology course work, as well as seeing if the latest CD from his favorite 
band is available through the Music Store. In a few minutes, he has purchased 
several tracks from it and downloaded them onto his computer.
Martin checks the time again. It’s 10:00 p.m., and there’s still a great deal to 
get done. He divides his time across several course assignments, numerous chat 
sessions, and reading (both from paper and from his computer screen). After a 
time, feeling drowsy, he goes to the Midnight Café, buys a soda and some chips, 
and returns to his work.
At 11:30 p.m., Martin packs his gear and heads to another part of the commons, 
the Media Studio, which offers a number of stations for students to use for more 
advanced work with video and audio. Martin is working with a team of four other 
students on an assignment for a film studies course. Their task is to find clips from 
a set of films that illustrate a particular filming technique and to explain why it is 
Figure 7. Learning Commons
Photo: Roberto Marques, USITE/Crerar Computing Laboratory 
Seminar Area, University of Chicago
12.17 Educating the Net Generation
effective. They rendezvous at a group station and spend the next hour reviewing 
films and identifying the clips they will use. They ask the student consultant on duty 
about whether it would be better to collect these in a single clip or as separate 
clips. By 12:45 a.m. Martin and his teammates have made their selections and 
given themselves tasks for the next phase of the assignment.
Martin calls up a Web page that contains a form for reserving one of the small 
group study rooms. He and some classmates have made an arrangement to meet 
with their anthropology professor. This meeting is to check on the progress Martin’s 
group is making with their research project. The group wants the professor to 
review the video clips on their project Web site. Having found the reservation form, 
Martin is relieved to find that a room is available for the time they need; he reserves 
it. Noting it is now nearly one in the morning, Martin decides to turn in early for 
once (he has a language drill session at 7:45 a.m.). While walking back to his dorm, 
Martin prepares for the drill session by listening to some language lab audio files, 
which are streamed from the language lab server to his wireless iPod II.
New Learning Spaces
These scenarios show Net Gen students and faculty engaged in learning practices 
that are leveraged by IT, a process that requires either improving current practices 
or creating new ones. The underlying theme remains the same, however: cultivating 
Figure 8. Media Studio
Photo: Joe Mehling, Dartmouth College
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learning practices consistent with learning theory and aligned with the habits and 
expectations of Net Gen students (and soon professors!) who have been “raised 
on” IT. The scenarios suggest the importance of integrating all learning spaces, 
formal and informal. For most higher education institutions, the lecture hall will not 
disappear; the challenge is to develop a new generation of lecture hall, one that 
enables Net Gen students and faculty to engage in enlivened, more interactive 
experiences. If the lecture hall is integrated with other spaces—physically as well 
as virtually—it will enable participants to sustain the momentum from the class 
session into other learning contexts. The goal is not to do away with the traditional 
classroom, but rather to reinvent and to integrate it with the other learning spaces, 
moving toward a single learning environment.
Building on these scenarios, Table 2 illustrates how Net Gen characteristics 
(such as the proclivity for group work) and learning theory might be supported 
by learning space design and IT. Learning theory is central to any consideration of 
learning spaces; colleges and universities cannot afford to invest in “fads” tailored 
to the Net Gen student that might not meet the needs of the next generation.
For example, start with the Net Gen students’ focus on goals and achievement. 
That achievement orientation ties to learning theory’s emphasis on metacognition, 
where learners assess their progress and make active decisions to achieve learning 
goals. Learning space design could support this by providing contact with people 
who can provide feedback: tutors, consultants, and faculty. This could, in turn, 
be supported in the IT environment by making formative self-tests available, as 
well as an online portfolio, which would afford students the opportunity to assess 
their overall academic progress.
Perhaps the most challenging aspect of these new learning spaces is the need 
for integration. As institutions create an anywhere, anytime IT infrastructure, 
opportunities arise to tear down silos and replace them with a more ubiquitous 
learning environment. Using laptops and other networked devices, students and 
faculty are increasingly able to carry their entire working environment with them. 
To capitalize on this, campus organizations must work collaboratively to create 
a more integrated work environment for the students and faculty, one that bet-
ter serves the mobile Net Gen students as well as a faculty faced with the initial 
influx of these students into their ranks. This will involve not only libraries and IT 
organizations but also facilities planning and buildings and grounds departments. 
Development organizations may also become involved as institutions look for the 
resources needed to implement these new learning spaces.
12.19 Educating the Net Generation
Table 2. Aligning Net Gen Characteristics, Learning Principles, Learning Space, 
and IT Applications
Net Gen Trait
Learning Theory 
Principles
Learning Space 
Application
IT Application
Group activity
Collaborative, 
cooperative, 
supportive
Small group work 
spaces
IM chat; virtual 
whiteboards; 
screen sharing
Goal and achievement 
orientation
Metacognition; 
formative 
assessment
Access to tutors, 
consultants, and 
faculty in the 
learning space
Online formative 
quizzes;  
e-portfolios
Multitasking Active Table space for a variety of tools Wireless
Experimental;  
trial and error
Multiple learning 
paths
Integrated lab 
facilities
Applications 
for analysis and 
research
Heavy reliance on 
network access
Multiple learning 
resources
IT highly 
integrated into 
all aspects of 
learning spaces
IT infrastructure 
that fully supports 
learning space 
functions
Pragmatic and 
inductive
Encourage 
discovery
Availability of labs, 
equipment, and 
access to primary 
resources
Availability of 
analysis and 
presentation 
applications
Ethnically diverse Engagement of preconceptions
Accessible 
facilities
Accessible online 
resources
Visual
Environmental 
factors; 
importance 
of culture and 
group aspects of 
learners
Shared screens 
(either projector 
or LCD); 
availability of 
printing
Image databases; 
media editing 
programs
Interactive
Compelling and 
challenging 
material
Workgroup 
facilitation; access 
to experts
Variety of 
resources; no 
“one size fits all”
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Conclusion
This description of learning spaces is suggestive rather than prescriptive. Learning 
spaces are complex, containing a multitude of variables. One of the key variables 
is the institution itself. Learning spaces are institutional in scope—their implemen-
tation involves the institution’s culture, tradition, and mission. These institutional 
factors must be taken into account in order to design learning spaces to meet the 
needs of Net Gen students. 
We must remind ourselves that today’s students are only the “first wave” to 
exhibit Net Gen characteristics. Soon they will be graduate students and assistant 
professors, bringing their Net Gen work habits to the faculty ranks. In addition, 
faculty who are baby boomers and Gen-Xers are acquiring Net Gen characteristics 
as they become more facile with—and dependent upon—IT. Planning for Net Gen 
requirements cannot be dismissed as catering to a single generation. IT and the 
work habits that IT encourages are here to stay; planning for the Net Generation 
is tantamount to planning for the future.
No single magic formula will guarantee successful learning spaces on every 
campus. It is clear, however, that it will not be enough if we simply place projectors, 
computers, and DVD players in the classrooms. Nor will it be adequate just to 
provide scores of publicly available computers. Such tactics, in isolation, may have 
little impact. Learning space design is a large-scale, long-term project, involving 
building and maintaining consensus, curricular vision, emerging technology, and 
layout and furniture options, as well as intracampus organizational collaboration. 
Learning space design requires a collaborative, integrated approach, with an 
overarching vision that informs and supports specific projects.
The starting point for rethinking learning spaces to support Net Gen students 
begins with an underlying vision for the learning activities these spaces should 
support. This vision should be informed by learning theory, as well as by recogni-
tion of the characteristics of the students and faculty who use these spaces. An 
institution’s specific culture, organizational structure, and fiscal circumstances 
enter the equation, as well. Once a vision has been established, the more concrete 
phases of planning can begin.
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Net Generation Students 
and Libraries
Joan K. Lippincott
Coalition for Networked Information
Introduction
The University of Southern California’s Leavey Library logged 1.4 million visits 
last year.1 That remarkable statistic illustrates how much a library can become 
part of campus life if it is designed with genuine understanding of the needs of 
Net Generation (Net Gen) students. This understanding relates not just to the 
physical facility of the library but to all of the things that a library encompasses: 
content, access, enduring collections, and services. Libraries have been ad-
justing their collections, services, and environments to the digital world for at 
least 20 years. Even prior to ubiquitous use of the Internet, libraries were using 
technology for access to scholarly databases, for circulation systems, and for 
online catalogs. With the explosion of Internet technology, libraries incorpo-
rated a wide array of digital content resources into their offerings; updated the 
network, wiring, and wireless infrastructures of their buildings; and designed 
new virtual and in-person services. However, technology has resulted in more 
modernization than transformation. There is an apparent disconnect between 
the culture of library organizations and that of Net Gen students. This chapter 
will explore how libraries might better adapt to the needs of Net Gen students 
in a number of specific areas.
Libraries and digital information resources can play a critical role in the 
education of today’s students. Libraries license access to electronic journals, 
which provide key readings in many courses, and set up electronic reserve 
systems to facilitate easy use of materials. Libraries are an important resource 
for assignments that encourage students to go beyond the course syllabus. They 
provide access to the marketplace of ideas that is a hallmark of American higher 
education. Since much of the learning in higher education institutions takes place 
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outside the classroom, libraries can be one important venue for such learning. 
The library can play a critical role in learning directly related to courses, such 
as writing a paper, and processes related to lifelong learning, such as gather-
ing information on political candidates in order to make informed choices in an 
upcoming election. Libraries provide collections, organized information, systems 
that promote access, and in-person and virtual assistance to encourage students 
to pursue their education beyond the classroom.
It is difficult to generalize, but this chapter will use some characteristics of the 
Net Gen student that have been described by a number of researchers.2a,b,c,d 
Given that this generation of college students has grown up with computers and 
video games, the students have become accustomed to multimedia environ-
ments: figuring things out for themselves without consulting manuals; working 
in groups; and multitasking. These qualities differ from those found in traditional 
library environments, which, by and large, are text-based, require learning the 
system from experts (librarians), were constructed for individual use, and as-
sume that work progresses in a logical, linear fashion.
What are some of the major disconnects between many of today’s academic 
libraries and Net Gen students? The most common one is students’ dependence 
on Google or similar search engines for discovery of information resources 
rather than consultation of library Web pages, catalogs, and databases as the 
main source of access. Since students often find library-sponsored resources 
difficult to figure out on their own, and they are seldom exposed to or interested 
in formal instruction in information literacy, they prefer to use the simplistic but 
responsive Google. Another disconnect is that digital library resources often 
reside outside the environment that is frequently the digital home of students’ 
coursework, namely, the course management system, or CMS. Library services 
are often presented in the library organization context rather than in a user-
centered mode. Libraries emphasize access to information but generally do 
not have facilities, software, or support for student creation of new information 
products. All of these disconnects can be remedied if appropriate attention is 
paid to the style of Net Gen students.
Access to and Use of Information Resources
When students use a wide array of information resources that they seek out on 
their own, they can enrich their learning through exploration of topics of interest. 
However, with the vast resources of the Web available, students must first make 
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choices about how to access information and then which information resources 
to use in their explorations and assignments. Increasingly, students use Web 
search engines such as Google to locate information resources rather than 
seek out library online catalogs or databases of scholarly journal articles. Many 
faculty express concern that students do not know how to adequately evaluate 
the quality of information resources found on the Web, and librarians share this 
concern. Libraries need to find ways to make their information access systems 
more approachable by students, integrate guides to quality resources into course 
pages, and find ways to increase their presence in general Web search engines. 
Newly emerging services such as Google Scholar are providing access to more 
library resources in the general Internet environment. Libraries also need to be 
more cognizant of Net Gen students’ reliance on visual cues in using the Internet 
and build Web pages that are more visually oriented.
The Library Versus the Web
Net Gen students clearly perceive the open space of the World Wide Web as their 
information universe. This is in opposition to the worldview of librarians and many 
faculty, who perceive the library as the locus of information relevant to academic 
work. Students usually approach their research without regard to the library’s 
structure or the way that the library segments different resources into different 
areas of its Web site. Library Web sites often reflect an organizational view of the 
library (for example, how to access the reference department or online catalog); 
they do not do a particularly good job of aggregating content on a particular 
subject area. Students usually prefer the global searching of Google to more 
sophisticated but more time-consuming searching provided by the library, where 
students must make separate searches of the online catalog and every database 
of potential interest, after first identifying which databases might be relevant. In 
addition, not all searches of library catalogs or databases yield full-text materials, 
and Net Gen students want not just speedy answers, but full gratification of their 
information requests on the spot, if possible.
Recent surveys exploring college student use of the Web versus the library 
confirm the commonly held perception of faculty and librarians that students’ pri-
mary sources of information for coursework are resources found on the Web and 
that most students use a search engine such as Google as their first point of entry 
to information rather than searching the library Web site or catalog.3a,b Several 
campus studies also examined where students gather information for a paper or 
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an assignment. One study at Colorado State University yielded information that 
58 percent of freshmen used Google or a comparable search engine first, while 
only 23 percent started with a database or index.4
The world of information is large and complex. There are no easy answers to 
providing simplified searching to the wealth of electronic information resources 
produced by a wide range of publishers using different structures and vocabu-
laries. Students may perceive that librarians have developed systems that are 
complex and make sense to information professionals but are too difficult to use 
without being an expert.5 However, as new generations of information products 
are developed, producers and system developers should try to address the in-
formation-seeking habits of Net Gen students. Libraries and the global service 
provider OCLC are working with Google so that information from peer-reviewed 
journals, books, theses, and other academic resources can be accessed through 
the Google Scholar search service. This is a step in the right direction, taking 
library resources to where students want to find them.6a,b Libraries also need to 
integrate more multimedia resources into their searchable content; this type of 
digital content is becoming increasingly important to Net Gen students, who may 
wish to study an audio recording of political speeches and incorporate segments 
into a term project as well as access books and journals on the topic. However, 
libraries typically incorporate information objects into their catalogs only when 
those resources are owned or licensed by the library. Is this still a relevant strategy 
in a world of global access to information via the Internet?
Locating Quality Digital Information
Providing mechanisms for information seekers from academe to locate quality 
information resources in a particular subject area is also a challenge for libraries—a 
very important one. Many academic libraries provide “library guides” or pathfind-
ers to quality information resources, available through the library Web site, but 
typically they are not heavily used. A limited number of subject disciplines have 
developed coordinated Web guides to information resources; a notable example 
is AgNIC (http://www.agnic.org), serving the field of agriculture. Some libraries 
are developing mechanisms to link subject pathfinders into course management 
systems for every course at the institution. This useful strategy brings the infor-
mation to the place where students will be actively engaged in academic work. 
Librarians at the University of Rochester looked for new ways to bring quality sub-
ject resources to the attention of students. They recognized that “undergraduate 
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students’ mental model is one focused on courses and coursework, rather than 
disciplines.” Therefore, they developed a mechanism to incorporate pathfinders 
into every course at the institution using the course management system.7
Both students and faculty believe that the library is doing a poor job with helping 
them discern which Web resources are suitable for academic work.8 Libraries are 
addressing this concern by developing portals to catalogs, licensed databases, and 
Web sites that would meet the kinds of criteria used in building academic library 
collections and by working with such projects as Google Scholar.
Incorporating Visual Cues
Designing Web pages that are responsive to Net Gen students’ style would also 
help guide students to appropriate content or help them when they have problems 
with searches. A study of high school students’ Web searching revealed that 
students relied heavily on information displayed in graphic form on Web pages 
and often relied on graphics and visual cues to interpret the relevance of such 
pages.9 Libraries and information service providers generally do not design their 
resources with such criteria in mind. Incorporating students on design teams and 
giving them the go-ahead to reenvision the way the library displays its resources 
would be a useful method of developing information that resonates better with 
Net Gen students.
To summarize, Net Gen access services will:
 Continue to integrate library information into Google or other popular access 
mechanisms
 Offer simplified and graphic ways for students to approach subject searches
 Integrate subject guides or pathfinders into CMS or other locations conducive 
to use
 Integrate searching of “open” Web resources and materials owned or licensed 
by the library
Library and Information Services
Librarians often take great pride in the personalized information services they 
offer to their constituencies and the classes they teach to incorporate information 
literacy into the academic curriculum. While many of today’s Net Gen students 
have grown up with technology, they do not necessarily have the requisite 
knowledge or skills to use technology and digital information in ways appropri-
ate to the academy. Librarians should persist in their efforts to find ways to help 
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students learn about digital information, including important policy issues in this 
arena, such as privacy and intellectual property. They should consider updating 
some of their methods for teaching students, incorporating gaming technology, 
or developing more visually oriented instruction aids, for example. One-on-one 
services offered electronically should be tailored to students’ characteristics, such 
as their propensity to work late hours and use a variety of technologies, including 
laptops and cell phones.
Fluency with Technology and Information Literacy
Are Net Gen students already so technology literate and information savvy that 
they have no need for instruction or personal assistance in using technology 
and library and information resources? We know that Net Gen students come to 
campus having played hours of video games, having spent much of their spare 
time surfing the Net and instant messaging their friends, and having used multiple 
electronic devices simultaneously. On the other hand, we hear complaints from 
faculty that students use inappropriate sources from the Web to support their ideas 
in term papers instead of peer-reviewed academic resources; that they submit 
multimedia projects that are superficial and full of glitz, not substance10—and that 
they no longer read, period.
When students graduate, their faculty in graduate degree programs and their 
employers expect that they will have a facility with technology and with digital 
information that the older generations do not have. New office recruits are often 
hired because of their Internet skill and are given projects that exploit their tech-
nology and information skills, developed during their college years.
In addition, today’s college graduates live in a world where it is important to 
understand key information policy issues. Intellectual property, privacy, and First 
Amendment issues are fundamental to operating as an informed citizen in today’s 
information society and directly affect the work of individuals who create, as well 
as use, networked information.
While Net Gen students generally can multitask, learn systems without con-
sulting manuals, and surf the Web, they lack technology and information skills 
appropriate for academic work. Higher education institutions do not integrate or 
package technology and digital information skills instruction into the mainstream 
curriculum.
A National Academies report described a model set of skills for “fluency in 
information technology,” which incorporates both information technology and 
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literacy skills. The report’s authors divided skills into three categories: foundational 
concepts, contemporary skills, and intellectual capabilities. They recommended 
that each university’s subject area curriculum develop ways to incorporate in-
struction in these topics; however, they lamented that this is not currently the 
case.11 The Association of College and Research Libraries (ACRL), a division of 
the American Library Association, has also developed guidelines for information 
literacy, but they have not been widely implemented by universities.12 Technology 
and information literacy are generally perceived to be “library” or “IT” problems, 
not overall curricular issues.
At Southwestern University, a team of IT professionals, librarians, and faculty 
developed a student survey based on both the National Academies’ fluency with 
information technology principles and the ACRL Information Literacy Compe-
tency Standards. Their findings revealed that while students rated themselves 
highly in their ability to find information on the Internet, they recognized that they 
floundered when they attempted to find materials appropriate for their research 
and wasted much time in the process. The students also expressed a desire for 
more technology applications to be integrated into their courses.13 This model is 
being explored through a Mellon Foundation–sponsored project at the University 
of California, Berkeley, where selected faculty and librarians are working in part-
nership to incorporate information literacy skills and undergraduate research into 
large-enrollment courses with the goal of assisting students in developing skills 
that will serve them throughout their coursework at the institution.14
Delivering Service with Style
Information and technology literacy represents a content area in Net Gen students’ 
education that has not been fully addressed. Separate but related is the “style” 
issue of how best to deliver this educational content and provide information and 
technology services to Net Gen students. Net Gen students work in information 
environments, and a very important one in college is the course management 
system. Libraries should develop tutorials, exercises, and guides that can readily 
be embedded in course materials within course management systems, and some 
are already doing this.15a,b They can develop games to teach these skills; TILT, the 
Texas Information Literacy Tutorial (http://tilt.lib.utsystem.edu/), developed by 
The University of Texas at Austin libraries, is an early example. Simulations such 
as Environmental Detectives (http://cms.mit.edu/games/education/Handheld/ 
Intro.htm) can incorporate information-seeking skills into the game, reinforcing 
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Net Gen students’ interest in figuring things out and working in groups. Libraries 
should explore blogs as a mechanism for students to exchange information on 
valuable information resources they find for particular course assignments. Blogs 
sponsored by the library might be particularly effective for graduate students 
beginning their dissertations and needing advice from peers and information 
professionals on locating materials for their literature reviews.
An emerging area of literacy is the need for students to increase their fluency 
with representing their knowledge in the digital, multimedia world. George Lucas 
stated that students need to learn a “language of screens” in order to be effective 
communicators today.16 The Visible Knowledge Project, in which university faculty 
are working with multimedia content and developing assessment mechanisms to 
measure the effectiveness of their instruction, is also working on guidelines to 
assist faculty in evaluating student multimedia projects.17 While Net Gen students 
often prefer creating a multimedia project rather than a term paper that is entirely 
text, they need assistance in understanding how to represent their knowledge in 
a form that is appropriate for academic work, just as they need to learn to write 
in a way that meets the standards of the academy.
Reference Services
Although libraries have offered e-mail reference services for a number of years, 
they were slow to adopt chat and sometimes developed sophisticated but complex 
chat software rather than the simpler systems typically used by Net Gen students. 
Librarians might need to change their mindset of employing the most sophisti-
cated software that enables features they believe could provide improved service, 
such as permitting the librarian to demonstrate a search or review an information 
resource in one window while chatting with the student in another, in preference 
for software that students are more likely to use.
In one study where a library did use standard AOL Instant Messenger software, 
other roadblocks to student adoption were put into place. The librarians noted 
in their report on the service that they did not staff it during late-night hours 
when students were most likely to use the service and that they did not market 
the service in information literacy class sessions for fear that the response might 
overwhelm their capabilities. Instead, the service was not heavily used.18 They 
did collect some responses as to why students took advantage of the service, 
and convenience was the main reason. One student reinforced why this type of 
service has appeal to the multitasking Net Gen students by replying that he had 
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used the service instead of phoning the library so that he could continue working 
and browsing while waiting for an answer from the librarian.
Visual, Interactive Services
Students also like self-service, interactive Web sites, and it is surprising that 
libraries haven’t developed visual representations of their services that students 
could explore. A survey by OCLC found that one of students’ top suggestions 
for libraries was to offer interactive maps, study tips, and guides.19 An example 
of that type of environment is a Web site developed by the British Museum as a 
“student’s room” for an exhibit of Mughal, India, an ancient civilization.20 Students 
see an office-style room that they can explore by clicking on components such 
as a globe, file cabinets, book shelves, and so forth. They are then led to museum 
resources including an atlas and primary resources from the museum’s collections 
on the Mughal period. This type of model could be used for a library reference 
room and its resources.
Libraries could add value to key pages of their Web sites by including inter-
active tutorials on how to find information or how to judge quality information 
resources. Libraries could use part of their home page to highlight a “resource of 
the week,” to better publicize information content that could likely assist students 
in their assignments. They could use customized mouse pads to advertise URLs 
for selected information resources.
Libraries also need to think about new services using mobile technology such 
as cell phones. They might allow students to reserve group study rooms and be 
alerted to availability via their cell phones, send simple text-message queries to 
library catalogs or databases, or check library hours via text messaging. Such 
services might be particularly valuable for students who live off campus.
How will we conceive and design these new services? Librarians should con-
sult with students in the design phase of services and incorporate students on 
teams that make decisions about the implementation of those services. Making 
use of the imagination, creativity, technical skills, and perspectives of Net Gen 
students is the best way to ensure that new services will be responsive to both 
their needs and their style.
To summarize, Net Gen information services will:
 Use students on teams that design new services and environments
 Integrate services into course management systems
 Explore services for mobile devices
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 Represent services and instruction visually and in multimedia modes
 Focus on partnership models
 Emphasize how to evaluate information resources
 Emphasize information policy issues 
Environments
Although technology has transformed many campuses, physical spaces remain 
important in most higher education institutions. The library offers a venue where 
academic work can be carried out in a social context. As libraries renovate facilities 
to incorporate technology, they are also making them more suitable for student 
group work, informal socializing, and ubiquitous computing. Information Commons 
often provide space, workstations, and software that encourage both access to 
information and the capability to create new information products. Some Infor-
mation Commons offer joint support to users from both the library and IT units. 
It is less common for libraries to rethink their virtual services to provide a better 
complement to their physically based services. Libraries have opportunities to alter 
their marketing strategies and their use of visual representations of information to 
encourage more and new creative uses of digital information resources.
Library Physical Spaces
As the Leavey Library at USC mentioned above demonstrates, students will 
flock to library facilities that offer environments conducive to Net Gen learners. 
What Leavey offers are hundreds of workstations in configurations that support 
both individuals and small groups, group study rooms where students can work 
together on projects, workstations equipped with a wide array of software that 
can be used for creation of new information products, and staff with both library 
and information technology expertise who can address subject-information 
requests and technology hardware or software issues.
Many academic libraries are following the Leavey Library model and are 
transforming part of their physical space into information commons, multimedia 
production areas, classrooms, or all three. For example, the University of Arizona’s 
Learning Center has components that include a library information commons 
where students can work on workstations configured for individual or group 
work, develop multimedia projects, and get advice from reference librarians. 
Adjacent to the information commons are multimedia classrooms and a computer 
lab with support by Information Technology staff. The Indiana University informa-
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tion commons, developed jointly by the library and IT and situated on the first 
floor of the library, incorporates single and multiuser workstation areas, group 
study rooms, and classrooms and offers a wide range of services supported 
from a circular central desk staffed by library and IT staff.
While there is no one widely accepted definition of an information commons, 
generally it is a physical space, not always in the library, that incorporates many 
workstations equipped with software supporting a variety of uses, offers work-
space for individuals and groups, provides comfortable furniture, and has staff 
that can support activities related to access to information and use of technology 
to develop new products. While information commons are usually developed for 
student use, some incorporate centers for teaching excellence or instructional 
technology support services for faculty.
These new types of library spaces communicate a welcoming attitude to Net 
Gen students. They are the opposite of old-style formal reference rooms where 
students were expected to sit on straight wooden chairs and work individually 
and silently, without access to technology. Instead, these spaces project a com-
fortable, relaxed environment, a celebration of technology, and an invitation to 
communicate. One editor wrote, after interviewing an architect who had designed 
a vibrant new library at the University of Nevada Las Vegas, “…try to think of your 
library as an environment rather than a facility—a place of interaction, learning, 
and experiencing rather than a place for storage and equipment.”21
Library physical spaces continue to be valued places for building community 
in colleges and universities. Importantly, they also provide an atmosphere in 
which social and academic interests can easily intersect. When students were 
asked what they desired in an upcoming renovation of Teachers College at 
Columbia University Library, they replied that they wanted “a social academic 
experience.”22 Libraries can promote community by providing comfortable 
spaces for informal gatherings of students. Many libraries are adding coffee 
bars to their lobby areas or a building adjacent to the library; such spaces 
encourage students to continue conversations on topics of academic interest. 
Libraries might develop new ways of promoting community among students, 
related to course activity. For example, they may develop a message board or 
online mechanism for students to identify who else in the library building might 
be working on an assignment for a particular course if they need help from a 
peer or wish to study as a group.23
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Integrating Physical and Virtual Environments
Most libraries have not yet learned how to effectively integrate physical spaces 
with virtual spaces and services. For example, the introductory screen on work-
stations in an information commons may have no description of the services or 
digital information products offered there. Vassar College has remedied this in their 
Media Cloisters (http://mediacloisters.vassar.edu/), where entering visitors are 
confronted with a brightly colored set of screens introducing student members of 
the multimedia team and advertising their areas of expertise.
How might libraries market services to Net Gen students, who are often visual 
learners? One possibility is to literally project information onto the walls of the 
information commons. In a changing display, libraries could develop programs 
to project pages of electronic journals, guides to subject fields or topics that 
many students are working on during a specific week, quality Web sites with 
good visual displays (for example, museum Web sites), and student or faculty 
multimedia information products. Such displays would alert students to the broad 
array of electronic information resources accessible through the library and could 
prompt student interaction with a reference librarian to pursue similar sources 
for their projects.
To summarize, Net Gen information environments will:
 Provide individual and group learning spaces
 Support access to and creation of information resources
 Offer staff and faculty development and training
 Provide staff with a range of technology and information skills
 Effectively market services to all groups of potential users
 Integrate physical spaces and services with virtual spaces and services
 Build community
Conclusion
Developing library content, services, and environments that are responsive to 
Net Gen students can be achieved by examining the characteristics of those 
students and making a conscious effort to address deficiencies and transform 
the current situation in libraries. Why should libraries and librarians adapt their 
well-structured organizations and systems to the needs of students rather than 
insist that students learn about and adapt to existing library systems? The answer 
is that students have grown up in and will live in a society rich in technology and 
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digital information. By blending the technology skills and mindset that students 
have developed all their lives with the fruits of the academy, libraries can offer 
environments that resonate with Net Gen students while enriching their college 
education and lifelong learning capabilities.
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14.1 Educating the Net Generation
The New Academy
Carole Barone
EDUCAUSE
Introduction
Something is happening to the academy—outside the consciousness of the majority 
of its members. A new academy is forming that
 acknowledges the changes manifested in the Net Generation,
 uses the power of technology to enable deeper learning,
 demonstrates the interplay of culture and technology, and
 changes the nature of interaction among the members.
Some within the academy are aware of these trends, but view them with 
trepidation because they represent a fundamental change in well-established 
assumptions regarding how faculty teach and how students learn, not to mention 
how the academy governs itself. Not engaging in thoughtful self-examination, 
however, may pose the greater threat.
Technology and pedagogy are converging in the learning landscape. Often 
this collides with the process, structure, governance, power relationships, and 
cultural values of the traditional campus. Efforts to transform higher education 
face deeply entrenched cultural, behavioral, and philosophical resistance. The 
decade-long effort to convince the traditional higher education community of 
the transformational power of technology (for example, through the work of the 
National Learning Infrastructure Initiative, http://www.educause.edu/nlii) has 
yet to yield the breakthroughs many anticipated.
The arrival of the Net Generation on campus is causing unrest in the classroom.1 
A wave of young people empowered to create knowledge, not merely absorb it, 
now flows in and out of the classroom, calling into question the convictions and 
processes that have served as the foundation of traditional higher education. It 
remains to be seen whether traditional higher education will adjust sufficiently to 
truly engage the Net Generation.
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Alternative ventures targeting today’s learners have begun to succeed in the 
traditional higher education market:
 Kaplan Higher Education offers undergraduate and graduate programs, both 
online and on campuses (http://www.kaplan.com/).
 Capella University is fully online (http://www.capella.edu/).
 Pepperdine University offers an online master’s degree program in educa-
tional technology (http://gsep.pepperdine.edu/academics/education/ 
ma-edtech/).
 American InterContinental University offers degree programs both online and 
at campuses in multiple states (http://www.aiuniv.edu/).
 The University of Massachusetts Online is adding five new degree programs for 
2005 (http://www.umassonline.net/news/shownews.cfm?news_ID=62).
 The Apollo Group, the parent company of the University of Phoenix, proj-
ects an increase of 12 to 13 percent in its on campus enrollments and a 40 
percent growth in its online enrollments over the previous year by the end 
of the first quarter of fiscal 2005 (http://www.bizjournals.com/phoenix/ 
stories/2004/08/23/daily37.html).
These examples are indicators of enhanced confidence in the quality of the 
educational product offered online. In addition, the results of a study recently is-
sued by the Sloan Consortium revealed that enrollments in online courses grew 
by nearly 20 percent from 2003 to 2004. The report concluded that this rate of 
growth far exceeds that of traditional higher education enrollments and “there is 
no evidence that online enrollments have reached a plateau.”2
Confronting the Reality of Change
The growing impact of technology is evident in higher education. Technological 
change, and changes driven by the Net Generation, challenge—some would say 
threaten—higher education to assimilate the resulting roles, rules, and relation-
ships in a new academy. That new academy must grow out of a traditional campus 
context that has successfully resisted such intrusions in the past.
When something happens that causes upheaval in our lives, our initial reac-
tion is often denial. To some the emergence of a new academy constitutes just 
such an upheaval. Denial—and resistance to change—is believed to be a way of 
preserving the “academic values” that many see as central to their professional 
way of life. Habits and traditions are not academic values, however. Milton 
Greenberg discussed the “fantasies” or artifacts of higher education, such as the 
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credit hour, in “A University Is Not a Business (and other Fantasies): “…the major 
higher education institutions are caught in a time warp. Teaching and learning 
tend to be served up in the same old containers, in the same old spaces, using 
the same old concept of fact-to-face interpersonal relationships.”3 Ironically, the 
only way to preserve true academic values, such as pursuing knowledge for 
the sake of knowledge, the process of discovery itself, or critical inquiry, may 
be to evolve from the familiar to the unfamiliar—in other words, to embrace the 
emerging new academy.
Higher education decisions are still governed by traditional expectations 
and mores. Perhaps we should take note of Langenberg reminding us, “… I 
am unaware of any cases in which successful buggy-whip makers made the 
transition to successful manufacturers of automobile-engine starters.”4 The 
presence of the Net Generation on campus and the growing acceptance of their 
“ways” in the external economic and social communities have yet to stimulate 
widespread transformation; traditional processes continue leading to traditional 
outcomes. Like the buggy whip, the traditional classroom lecture, the cultural 
values, and even the edifices associated with higher education seem to belong 
to another place and time.
Some traditional academics feel that the habits of the Net Generation result 
in a superficial grasp of their discipline and do not embody the gravitas of an 
“educated” person. Others claim that the Net Gen lacks “taste” in the choices it 
makes among online sources and resources. A growing number within the new 
academy, however, ask what traditional higher education is doing to engage the 
Net Gen in developing intellectual depth, sophistication, and good judgment 
in evaluating and using online sources of information. The Net Gen will not be 
intimidated into abandoning their preferences for interactive, easily accessible, 
Web-based information sources. They will simply work around the attempts to 
force them to revert to the traditional activities. If technology is enabling the 
development of their “information-age mindset,”5 then technology is also a means 
of engaging these learners in a deeper learning experience.
There are options. Some traditional higher education institutions are trying 
to find the wherewithal to change from within. The longer traditional higher 
education remains in denial of the reality of the new academy, the less feasible 
transformation becomes. Higher education must avoid the mistakes of the busi-
ness community. Resilience is preferable to resistance. As Hamel and Valikangas 
noted,6 a transformation is a turnaround tragically delayed. Denial produces a 
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sort of paralysis that makes it difficult to take the actions necessary to move 
from the past into a new reality.
Expectations
Historical perspective has a great impact on the convictions that both faculty and 
students bring to higher education. Many faculty members expect students who 
are like they were when they were students themselves, 25 to 30 years ago; they 
plan their courses and teaching methods accordingly. Meanwhile, because of 
the images of the “college experience” society continues to provide them, many 
incoming students still expect a classroom experience dominated by lecture halls 
and blackboards; traditional institutions reinforce these expectations regarding 
where and how students will be “taught.” Most students still believe that this is 
how they should learn.
Students have daily encounters with technology and innovation in many areas 
of their lives; in fact, their social interactions may be organized around instant mes-
saging, blogs, and other technology-based modes of communication. Students 
may use PDAs and wireless networks to stay in touch with each other, to get 
information, to vet their ideas and thought processes, Yet, they are not surprised 
by the mandate that they sit in classrooms and listen to lectures when they get to 
college—they just get bored and restless. Thus, it should be no surprise when they 
eventually—perhaps inevitably—begin to question the ways we ask them to learn, 
because those ways do not match with the interactive access to information and 
modes of communication by which they learn in other aspects of their lives.
Using data from studies conducted at Washington State University (WSU), Gary 
Brown argued that higher education is disassociated from reality “and nowhere 
is it more deeply rooted than in the perceptions of students.”7 This disconnect 
seems to be driving an increasing sense of disenchantment with the traditional 
approaches to teaching and learning. Data indicate that students enter higher 
education expecting the traditional learning environment, but also expecting to 
be intellectually engaged in, and challenged by, the learning process. Similar to 
the WSU study results, George Kuh reported that three years of data from the 
National Survey of Students Engagement8 revealed that over the course of their 
undergraduate years, students become increasingly disengaged from, and disil-
lusioned with, the higher education experience. Cynically, perhaps, they may do 
what they have to do to earn the grade, and then learn what they need to learn 
elsewhere … and for the digital generation, “elsewhere” is the Internet.
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Even those faculty deeply entrenched in established ways of doing things may 
be starting to feel that something is not working—that they and their learners 
simply are not on the same page—and therefore learning outcomes are subop-
timal. Even though something may feel wrong in the formal classroom setting, 
most faculty have not yet made the transition to the alternatives presented by 
the new academy.
Faculty may use the Web to stay current with the latest thinking in their 
disciplines, but they expect to teach in a traditional classroom setting because 
that is the only way to ensure that students are learning the “right” things the 
“right” way. It is clear that some of our sacred cows, such as the lecture as a 
mesmerizing solo performance, “seat time” in the classroom, the academic 
calendar (which Milton Greenberg referred to as “a meaningless fiction”),9 may 
not be able to make the journey to the new context of teaching and learning 
successfully. Perhaps they should not, given the new realities presented by our 
students, their use of technology, and their expectations for extending that use 
to support their learning.
Many faculty who attempt to adapt to the learning styles of the Net Gen expect 
to receive individual attention from the campus instructional support staff to make 
the transition. One-on-one consultation works fine when there are just a few 
brave pioneers experimenting with new modalities. The resource base breaks 
down, however, when the majority of faculty need ongoing instructional design 
and consulting services. Most campuses have fragmented support structures 
and few, if any, academically trained instructional design professionals. Few 
institutions have the budget resources to scale these support units to meet 
faculty expectations for individual attention.
It takes vision, courage, and communication to change expectations and to 
move toward behaviors manifest in the new academy, an example of which is the 
University of Central Florida (UCF). UCF’s strategy is to offer groups of faculty 
within specific academic departments a blended course (part online, part tradi-
tional classroom setting) on how to teach a blended course. It is a worthwhile, 
scalable, and sustainable support strategy.10 Faculty experience learning in 
the new modality as they learn how to transform their pedagogy to engage the 
Net Generation. At the same time, the necessary support services can scale in 
subtle ways. Faculty learn how to use standard, supported products, as well as 
how to adjust to a one-to-many model of support staffing. Thus, the UCF model 
serves as an example of how expectations, processes, and relationships need 
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to change—and can change—in the context of the new academy. Such changes 
prepare a faculty that can reach the Net Generation on its terms—faculty who 
are ready to serve in the new academy.
New Context, New Academy
Thus far, the new academy has been described by inference. What does the term 
really mean? What are its key characteristics? Five characteristics separate the 
new academy from the traditional paradigm of higher education:
 The interplay of culture and technology (the socio-technological context)
 A multidimensional framework for action
 New cultural values
 A new style of leadership
 The relationship of learning to space
Socio-Technological Context
The interplay of culture and technology in the social environment is the dominant 
attribute of the new academy. All other aspects of the new academy stem from this 
dynamic. Understanding that technology’s major impact has been social indicates 
that, in the new academy, the campus community must come to terms with a new 
identity expressed in new processes and behavioral conventions.
At the fall 2004 NLII Focus Session concerning learning space design, Carole 
Wedge, president of the architectural design firm Bulfinch Richardson and Ab-
bott, spoke about the social aspects of learning and of “the compelling need for 
professionals and researchers to work collaboratively.” From her perspective, 
social structures are increasingly enabled by and intermingled with technical 
ones in higher education. Indeed, the way many of us live our lives assumes “an 
integrated social, technical, and cultural environment.”11
How institutions acknowledge the role of technology in their missions, actions, 
interactions, curricula, and instructional modalities sends an important message 
regarding the philosophy and form of the new academy. The following examples 
are instructive.
 The University of Central Florida’s Web-enhanced course has become the 
instructional norm, according to Joel Hartman, UCF vice provost for Informa-
tion Technologies and Resources. UCF studies show that students enrolled in 
“blended” courses “produce higher student learning outcomes … and [such 
courses] make more efficient use of classroom space.12 Blended courses 
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engage students in active learning experiences. UCF’s extensive assessment 
program (http://pegasus.cc.ucf.edu/~rite), headed by Chuck Dziuban, 
has shown improvement in learning and retention among students in these 
courses.
 Because the desire for convenience is one of the hallmarks of the Net Gen-
eration, Carnegie Mellon Online offers courses specifically for its residential 
students (http://online.web.cmu.edu/public/about/courses/). Being able 
to fit a desired course into a class schedule depends on schedule conflicts, 
work schedules, learning style, or even when a student chooses to learn. Online 
asynchronous courses are convenient.
These examples illustrate that change is possible—not just through new organi-
zations such as Kaplan and the University of Phoenix, but also in well-established 
institutions such as Carnegie Mellon University and the University of California. 
The sooner institutions begin to examine the implications of the interplay of cul-
ture and technology, the better they will be able to address the tensions created 
by this dramatic change—and take advantage of new opportunities it presents. 
Those campus communities that choose to remain in denial will be distracted by 
the tensions generated by the disconnect between the new realities of the Net 
Generation and the traditional institutional context.
New Decision-Making Framework
The pervasiveness of technology in higher education has affected all other com-
ponents of the higher education environment, as well as the dynamic created by 
their interaction. Until the advent of the Information Age and the arrival of the 
Net Generation, the higher education community expected its environment to be 
characterized by static variables, linearity, logical progression, consistency, and 
incremental adaptation.
New computing and telecommunications technologies, however, have ushered 
in a new environment characterized by unpredictability and disruptive change. Un-
fortunately, the current governance processes of higher education, which evolved 
in an earlier context, are not well adapted to the more fluid, dynamic environment 
in which most institutions now find themselves. Decision making within higher 
education suffers from conventions and timetables that assume institutions have 
not months, but years, to adapt to changes in their environments.
In the just-in-time, technologically intensive world in which our institutions now 
must function, we know that these old assumptions simply do not hold. The acad-
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emy’s sense of time, and thus the ways in which it determines its actions and stra-
tegic directions, increasingly fails to connect with the world beyond the ivy walls.
The new academy is characterized by the complex interplay of agents, technolo-
gies, roles, communities, and rules. Paraphrasing from an earlier publication,
Faculty, students, administrators, and campus leaders are the agents 
of change. Technologies, tools, and techniques are the instruments 
the agents have available to enable change in their realm of influence. 
Roles, relationships, and perspectives change as the technologies 
empower the agents in new ways. For example, students use e-
portfolios to manage and own their learning, and they use wireless 
to discover new knowledge even while engaged in a traditional 
classroom experience. New technologies, tools, and techniques 
fundamentally change the nature of the academic program. Tech-
nology is enabling the formation and enhancing the effectiveness of 
many different types of communities that now coexist on campus. 
New communities form because members are using the tools. The 
interaction of agents using technologies, guided by rules in their roles 
within communities, has the potential to produce unanticipated, and 
often transformational, outcomes.13
For example, the introduction of wireless communication capability on a campus 
changes the dynamic in the classroom because students have instantaneous 
access to sources and resources. It changes the concept of community because 
wireless enables individuals to sustain relationships beyond (or even without) in 
person meetings. It changes power relationships and shifts the locus of control 
in the learning process from the faculty member to the student.
Instead of serving as safeguards of quality, traditional policies and guidelines 
such as class contact time stipulations become barriers when most learning takes 
place outside the traditional classroom setting. Governance practices that fail to 
take the dynamic in this new decision-making framework into consideration will 
stall progress toward a new academy. The campus community will eventually 
develop workarounds as a type of “shadow governance system” to enable the 
institution to continue to operate.
Cultural Values
The integration of technology into the fabric of life on virtually every campus 
will inevitably have a significant impact on campus culture, values, and gov-
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ernance—an impact on the institution’s very understanding of its identity and 
mission. As a result of these impacts, a new set of roles, rules, relationships, and 
behaviors—not to mention a transformed sense of time—will emerge, recasting 
the institution in the mold of the new academy. The difference in cultural values 
between the traditional academy and the new academy may offer us the clear-
est picture of the shape this recasting will take. These cultural differences are 
shown in Table 1.
The critical examination of issues and proposed actions need not be constrained 
by the forms and expectations of governance models based on a stable, relatively 
unchanging institutional environment that, in many cases, no longer exists. By 
embracing the cultural values of the new academy, institutions can establish forms 
of shared governance that rely on dynamic, interrelated frameworks to enable the 
critical examination of campus issues in the compressed timeframes under which 
most must operate.
A variety of products support the work of online communities—tools that can 
enable the aggressive engagement of constituencies in a shared governance 
model appropriate to the new academy. For example, instead of monthly commit-
tee meetings, institutions could use Web-based forums to support widespread 
engagement of major stakeholders, leading to more rapid and well-informed 
decision making that still can command institution-wide support.
New Style of Leadership
Most campus communities expect relatively passive leadership. The “hands-off” 
leadership style resulting from traditional shared governance models does not 
lend itself to situations requiring dynamic change; it is better suited to preser-
vation than to transformation. Since preservation of the status quo tends to be 
equated with protecting academic values, leaders have learned that maintaining 
their positions depends on ensuring that transformation takes place slowly—if at 
all—on their watch.
Most institutions, however, now face a constantly changing environment that 
demands active, enlightened, and sensitive leadership. In an interview John Hitt, 
president of the University of Central Florida, talks candidly about the journey he 
has taken to transform UCF.14 He has found that institutional leaders can help 
their campus communities construct missions and identities that truly reflect the 
new realities in which they find themselves, and thus enable them to identify and 
act on viable opportunities.
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Communication is a critical element of this new leadership style. It only occurs 
when leaders take the time to frame the issues in terms that are directly relevant 
to their campus communities. It is reinforced through the alignment of budgets 
and goals at all levels with a set of easily articulated, understood, and assimilated 
institutional goals.15 Leadership makes alignment happen; alignment directs energy 
and resources toward agreed-upon goals. Transformation requires alignment.
Relationship with Space
If an institution is genuinely committed to embracing the new academy, then the 
way it designs and uses space must further the values of the new academy—values 
such as community, collaboration, and exploration. Space in the new academy 
is designed to support learning and research goals, not to comply with artificial 
space utilization criteria, such as number of tablet armchairs per square foot, 
percentage of seat occupancy per hour of the day and day of the week, and so 
on. Most classroom utilization criteria, space assignment protocols, and systems, 
however, are designed to achieve such nonacademic efficiencies rather than to 
assign space according to the pedagogic requirements of the course.
Learning spaces should support learning activity.16 Learning activity is dif-
ferentiated from teaching activity in that it is stems from the principles of deeper 
learning17 and involves the active and social creation of knowledge, including en-
gagement in problem solving and critical analysis, as well as the physical activity of 
forming and reforming groups. They should also reflect the institution’s identity.
Flexibility, design for the future, ubiquitous wireless network access, small group 
spaces, social spaces, and “thought” spaces were among the ideas shared at the 
NLII focus session on learning space design.18 Architect Carol Wedge advocated 
Table 1. Cultural Values
Traditional Socio-Technological
Linearity Multidimensionality
Stability Continuous change
Fixed structures Flexible structures
Individualism Collaboration
Consistency Dynamic reconfiguration
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thinking of the campus as a system of spaces, resulting in a new approach to 
design, renovation, and building on campus.
MIT’s Stata Center (http://web.mit.edu/buildings/statacenter/) provides 
a vivid example of aligning space design to learning goals. The Department of 
Aeronautics and Astronautics concluded that it needed to redesign its curriculum 
to prepare students for engineering practice in the 21st century. It became evident 
that a new learning space environment would be required to support the new 
curriculum. Technology, coupled with a new concept of learning space, serves as 
the enabler of learning experiences in the new curriculum.19
Evidence shows that new pedagogical approaches supported by appropriate 
space design have resulted in improvements in learning.
 North Carolina State University’s SCALE-UP Program in physics (http:// 
www.ncsu.edu/per/scaleup.html) is illustrative. Introductory physics stu-
dents work in small teams, seated at round tables using computers in a space 
redesigned to support pedagogy that engages the Net Generation. The new 
design has produced a much higher student completion rate for the introduc-
tory physics course.
 The Virginia Tech Math Emporium20 has demonstrated similar improvements 
in completion rates, using online modules and intense online testing accompa-
nied by just-in-time help for students who encounter difficulties mastering the 
material. Virginia Tech also renovated space to accommodate the pedagogical 
design of the Math Emporium.
In the new academy, informal learning spaces take on new importance. Informal 
learning spaces with wireless capability suit the Net Generation’s habits of be-
ing constantly connected, social, and interactive with peers. Establishing vibrant 
learning communities cannot be confined to class times or formal classrooms. 
A significant percentage of learning takes place outside the formal classroom, 
wherever people gather to interact—whether that is in a hallway or in a virtual 
community of practice.
Buildings designed for learning, such as MIT’s Stata Center, the University of 
Arizona’s Integrated Learning Center, or Stanford University’s Wallenberg Hall, 
all include important features of space in the new academy:
 Flexibility within the formal classroom spaces (furniture on wheels, movable 
walls)
 Expansive areas in which people can interact informally
 Design elements that consciously promote interaction among the occupants
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A focus on learning activity may necessitate changes in space planning proj-
ects, calling into question the traditional design approach that focuses on the 
shape of the room, the efficiency of the fixed seating arrangement, the instructor 
location, and so on. To align space projects with the institution’s learning goals 
at all levels, building and renovation project managers need to understand the 
pedagogical principles the space should embody.21 The stakes of getting space 
right (or wrong) are high; space requires huge resource investments (time 
and money). It is easy to design unsuitable or inflexible space if those charged 
with making decisions do not realize that a new academy is on the horizon. If a 
learning space is “wrong,” the institution, its faculty, and its students may live 
with it for 50 years.
Institutional Resolve
Institutional resolve is expressed in alignment and trust: the alignment of action 
with stated goals and trust between leadership and the academic community. 
Adopting a culture of evidence bolsters trust, which enables institutional resolve. 
Gary Brown described the current state of resolve on most campuses:
The student-centered banner, more bellow than bite, is, in most 
practice, pale language for the real need to transform ourselves 
and our culture into one that is centered in learning, oriented to the 
processes of learning rather than just the ends. In the coming days of 
wireless, blogs, swickis, wikis, gaming, and virtual realities, students 
will not be mere consumers of education; they will be critical allies in 
pioneering new ways of knowing and understanding.22
In building the culture of evidence necessary to understand and take advantage 
of significant trends, institutions cannot afford to “study the problem to death.” 
Overindulging in evidence-gathering in the belief that everything must be precise 
runs the risk of preventing timely responses. The accumulation of evidence is 
frequently used—consciously or unconsciously—as a mechanism to slow or delay 
change. Institutions must seek a balance in their culture of evidence to avoid 
stranding institutional resolve on the rocks of absolute certainty.
Similarly, institutions can be strangled by convictions regarding their unique 
character. Such convictions (or delusions) of uniqueness have the power to blind 
decision makers to reality and cause them to reject extant evidence (about Net 
Generation students, for example), especially when it is externally generated. 
Assuming that national trends do not apply to a given institution carries the risk 
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of inaction; confirming or disproving assumptions with data can galvanize insti-
tutional response.
Fundamental to the ability to transform the academy is the wisdom and hu-
mility to know students, their motivations, their goals, and their learning styles. 
Institutions cannot simply assume they know their students through the collective 
experience of faculty and administrators. They must create a culture of evidence. 
For example, after attending “Keys to Competitiveness,” a workshop on the Net 
Generation by EDUCAUSE and the American Association of State Colleges and 
Universities (AASCU), an institutional leader from Lamar University noted, “The 
June meeting at the University of Central Florida … sparked us to survey our 
freshmen. We left the June meeting a little less than convinced that our students 
are like UCF students…. [yet] our new students were surprisingly similar to UCF 
students in their use of technology and the expectations they have for institutional 
support.”23
What we assume we know about students may not hold in today’s rapidly evolv-
ing climate. To create the context and justification for a new academy at a given 
institution, the college or university must objectively define the characteristics of 
its student body in relation to teaching, learning, and technology. Only then can 
it harness that reality to drive the necessary institutional transformation.
Another facet of a culture of evidence is self-assessment. An institution must 
measure its progress as it moves toward transformation and creating its own “new 
academy.” A rubric for assessing transformational change may help institutions in 
their own assessments.24 The rubric challenges decision makers to use assess-
ment to sustain momentum toward a changed state—the new academy. This type 
of assessment does not measure whether something “works.” Transformative 
assessment measures progress toward a goal and helps an institution identify 
next steps. Because it represents an ongoing, iterative process, it is the ultimate 
expression of institutional resolve.
Conclusion
The discussion throughout this chapter—and the entire book—leads to a set of 
recommended actions:
 Confront the reality of the Net Generation of students.
 Decide that change is possible.
 Understand the dynamic interplay of culture and technology.
 Base decisions on values rather than traditions.
14.14The New Academy
 Develop a culture of evidence.
 Align expectations with goals and actions at all levels.
 Determine priorities, make decisions, execute, and measure outcomes.
As Einstein observed, “The significant problems we face cannot be solved at 
the same level of thinking we were at when we created them.” This is good advice 
for higher education as it addresses the learning needs of the Net Generation.
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Today’s students have been described as having an information age mindset, being 
Millennials or members of the Net Generation. While this portrayal of generational 
learning styles can be oversimplified, the technology and media used by children 
during their formative years do have an influence on how they learn, as do the 
media used by adults. However, technology is no more static than people. The 
Internet is a constantly evolving infrastructure that now supports many media, 
including such disparate applications as “groupware” for virtual collaboration, 
asynchronous threaded discussions, multi-user virtual environments, videocon-
ferencing, and mobile, location-aware wireless devices such as personal digital 
assistants (PDAs) with embedded global positioning system (GPS) capabilities.1 
Research indicates that each of these media, when designed for education, fos-
ters particular types of interactions that enable—and undercut—various learning 
styles. Rather than describe the present (or the past), this chapter looks at the 
continuing evolution of computers and telecommunications and speculates on 
new learning styles emerging media may enable, as well as how higher education 
can prepare for this shift.
How Emerging Media Foster Neomillennial  
Learning Styles
Over the next decade, three complementary interfaces will shape how people learn:2
 The familiar “world to the desktop.” Provides access to distant experts 
and archives and enables collaborations, mentoring relationships, and virtual 
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communities of practice. This interface is evolving through initiatives such as 
Internet2.
 “Alice in Wonderland” multiuser virtual environments (MUVEs). 
Participants’ avatars (self-created digital characters) interact with computer-
based agents and digital artifacts in virtual contexts. The initial stages of stud-
ies on shared virtual environments are characterized by advances in Internet 
games and work in virtual reality.
 Ubiquitous computing. Mobile wireless devices infuse virtual resources 
as we move through the real world. The early stages of “augmented reality” 
interfaces are characterized by research on the role of “smart objects” and 
“intelligent contexts” in learning and doing.
Net Generation learning styles stem primarily from the world-to-the-desktop 
interface; however, the growing prevalence of interfaces to virtual environments 
and augmented realities is beginning to foster so-called neomillennial learning 
styles in users of all ages. The crucial factor leading to the augmentation of millennial 
learning styles with neomillennial characteristics is that the world-to-the-desktop 
interface is not psychologically immersive, while in contrast virtual environments 
and augmented realities induce a strong sense of “presence.” This immersion in 
virtual environments and augmented realities shapes participants’ learning styles 
beyond what using sophisticated computers and telecommunications has fostered 
thus far, with multiple implications for higher education.
How Immersive Presence Enhances Learning
Immersion is the subjective impression that one is participating in a comprehen-
sive, realistic experience.3 Immersion in a mediated, simulated experience (such 
as a virtual environment or an augmented reality) involves the willing suspension 
of disbelief. As an example, when watching a Harry Potter movie on an IMAX 
screen, the plot and characters coupled with visual and auditory input produce a 
sense of psychological immersion: the audience does not focus on the sensations 
of sitting in a theatre seat but instead on being present in a wizarding “world,” 
observing a fascinating series of events. The example is weak, however, because 
the experience is passive, as opposed to the stronger immersion induced when 
participants shape an experience rather than just observe it.
The design of mediated-immersion simulated learning experiences depends 
on actional, symbolic, and sensory factors.4 Inducing actional immersion involves 
empowering the participant in an experience to initiate actions that have novel, 
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intriguing consequences. For example, when a baby is learning to walk, the degree 
of concentration this activity creates in the child is extraordinary. Discovering new 
capabilities to shape one’s environment is highly motivating and sharply focuses 
attention.
Inducing a participant’s symbolic immersion involves triggering powerful se-
mantic associations via the content of an experience. As an illustration, reading 
a horror novel at midnight in a strange house builds a mounting sense of terror, 
even though one’s physical context is unchanging and rationally safe. Invoking 
intellectual, emotional, and normative archetypes deepens the experience by 
imposing a complex overlay of associative mental models.
Beyond actional and symbolic immersion, advances in interface technology 
are now creating virtual environments and augmented realities that induce a 
psychological sense of sensory and physical immersion. Sensory immersion is 
relatively easy to foster in augmented realities, which are set in physical environ-
ments. Psychological immersion is achievable in MUVEs by design strategies 
that combine actional, symbolic, and sensory factors in manipulating an avatar to 
further the suspension of disbelief that the participant represented by the avatar 
is “inside” a virtual environment: the equivalent of diving rather than riding in a 
glass-bottomed boat.
For example, one design strategy to induce psychological immersion in virtual 
environments is using egocentric rather than exocentric frames of reference. As 
Salzman described,
The exocentric frame of reference (FOR) provides a view of an 
object, space, or phenomena from the outside, while the egocen-
tric FOR provides a view of the object, space, or phenomena from 
within. Imagine a dollhouse. As a human, you can peer at the house 
from a number of angles, you can reach into it to feel the rugs and 
furniture with your fingers, and you may even be able to stick your 
head inside; but you can only imagine what it would be like to be a 
doll living inside that house. You experience the dollhouse from the 
exocentric FOR. If you were the doll inside the house, you would 
experience the house and its furnishings from within—walking on 
the rugs, sitting in the chairs, and sleeping in the bed; but you would 
only be able to imagine what it would be like to be the human on 
the outside looking in. You would experience the dollhouse from 
the egocentric FOR. Each FOR would give you different kinds of 
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information about the dollhouse and it might shape what you come 
to know about that house.5
The research on virtual reality Salzman and I conducted on frames of refer-
ence found that the exocentric and the egocentric FORs have different strengths 
for learning. Our studies established that learning ideally involves a “bicentric” 
perspective alternating between egocentric and exocentric FORs.
We also researched how each of these three perspectives—the egocentric, 
the exocentric, and the bicentric—influenced participants’ motivation and learn-
ing styles.6 One major advantage of egocentric perspectives is that they enable 
participants’ actional immersion and motivation more strongly than exocentric 
FORs, which are better suited for dispassionate observer roles. Another advantage 
of the egocentric FOR is that this perspective enables “situated” learning, while 
exocentric perspectives foster insights gained from distancing oneself from the 
context (seeing the forest rather than the trees). Bicentric FORs combine the 
strengths of each perspective.
Situated Learning and Transfer via  
Psychological Immersion
The capability of computer interfaces to foster psychological immersion enables 
technology-intensive educational experiences that draw on a powerful pedagogy: 
situated learning. Reports such as the National Research Council’s study7 delineate 
theoretical constructs for understanding teaching and learning. The major schools 
of thought cited are behaviorist theories of learning (presentational instruction), 
cognitivist theories of learning (tutoring and guided learning by doing), and 
situated theories of learning (mentoring and apprenticeships in communities of 
practice). Situated learning requires authentic contexts, activities, and assess-
ment coupled with guidance from expert modeling, mentoring, and “legitimate 
peripheral participation.”8 As an example of legitimate peripheral participation, 
graduate students work within the laboratories of expert researchers, who model 
the practice of scholarship. These students interact with experts in research as 
well as with other members of the research team who understand the complex 
processes of scholarship to varying degrees. While in these laboratories, students 
gradually move from novice researchers to more advanced roles, with the skills 
and expectations for them evolving.
Potentially quite powerful, situated learning is much less used for instruction 
than behaviorist or cognitivist approaches. This is largely because creating tacit, 
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relatively unstructured learning in complex real-world settings is difficult. However, 
virtual environments and ubiquitous computing can draw on the power of situated 
learning by creating immersive, extended experiences with problems and contexts 
similar to the real world.9 In particular, MUVEs and real-world settings augmented 
with virtual information provide the capability to create problem-solving communi-
ties in which participants can gain knowledge and skills through interacting with 
other participants who have varied levels of skills, enabling legitimate peripheral 
participation driven by intrinsic sociocultural forces.
Situated learning is important in part because of the crucial issue of transfer. 
Transfer is defined as the application of knowledge learned in one situation to 
another situation and is demonstrated if instruction on a learning task leads to 
improved performance on a transfer task, typically a skilled performance in a 
real-world setting.10 One of the major criticisms of instruction today is the low 
rate of transfer generated by conventional instruction. Even students who excel 
in schooling or training settings often are unable to apply what they have learned 
to similar real-world contexts. Situated learning addresses this challenge by mak-
ing the setting in which learning takes place similar to the real-world context for 
performance in work or personal life.11 Learning in well-designed digital contexts 
can lead to the replication in the real world of behaviors successful in simulated 
environments.12
Moreover, the evolution of an individual’s or group’s identity is an important 
type of learning for which simulated experiences situated in virtual environments 
or augmented realities are well suited. Reflecting on and refining an individual 
identity is often a significant issue for higher education students of all ages, and 
learning to evolve group and organizational identity is a crucial skill in enabling 
innovation and in adapting to shifting contexts. The social sciences see both the 
self and the organization as often fragmented, with complementary parts, rather 
than centralized and unitary. Identity “play” through trying on various represen-
tations of the self and the group in virtual environments provides a means for 
different sides of a person or team to find common ground and the opportunity 
for synthesis and evolution.
Immersion is important in this process of identity exploration because virtual iden-
tity is unfettered by physical attributes such as gender, race, and disabilities. Virtual en-
vironments based on games such as EverQuest (http://eqlive.station.sony.com/) 
and simulations such as Whyville (http://www.whyville.net/) illustrate how partici-
pants take advantage of fluidity in the identities they present. Simulations in virtual 
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environments and augmented realities increase the value of these explorations by 
providing realistic feedback on how the real world responds to various patterns 
of individual and group behavior.13
But what is so special about the egocentric perspectives and situated learning 
now enabled by emerging media? After all, each of us lives with an egocentric 
perspective in the real world and has many opportunities for situated learning 
without using technology. One attribute that makes mediated immersion differ-
ent and powerful is the ability to access information resources and psychosocial 
community distributed across distance and time, broadening and deepening 
experience. A second important attribute is the ability to create interactions and 
activities in mediated experience not possible in the real world, such as teleporting 
within a virtual environment, enabling a distant person to see a real-time image of 
your local environment, or interacting with a (simulated) chemical spill in a busy 
public setting. Both of these attributes are actualized in the Alice-in-Wonderland 
interface.
Immersion in Virtual Educational Environments
Most students now using MUVEs do so in the context of gaming. As Steinkuehler 
noted,
Massively multiplayer online games (MMOGs) are highly graphical 
2- or 3-D videogames played online, allowing individuals, through 
their self-created digital characters, or “avatars,” to interact not only 
with the gaming software (the designed environment of the game 
and the computer-controlled characters within it) but with other 
players’ avatars as well. These virtual worlds are persistent social 
and material worlds, loosely structured by open-ended (fantasy) 
narratives, where players are largely free to do as they please—slay 
ogres, siege castles, barter goods in town, or shake the fruit out of 
trees…. Thanks to out-of-game trading of in-game items, Norrath, 
the virtual setting of the MMOG EverQuest, is the seventy-seventh 
largest economy in the real world, with a GNP per capita between 
that of Russia and Bulgaria. One platinum piece, the unit of currency 
in Norrath, trades on real world exchange markets higher than both 
the Yen and the Lira (Castronova, 2001).14
Black noted that players of all ages are involved in many different MMOGs and 
in ancillary activities such as fanfiction Web sites, where people enamored with 
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a particular game or book can add to its genre with their own writing.15 (These 
fanfiction archives are substantial; Black documented a multifandom archive 
that contains hundreds of thousands works of original fanfiction, including over 
20,000 Final Fantasy video game–related fictions and approximately 127,000 Harry 
Potter–based texts.) While the content of these games and activities often does 
not lead to knowledge useful in the real world, rich types of learning and identity 
formation do take place in these environments, fostering neomillennial learning 
styles based on characteristics of immersive mediated interaction. The research 
my colleagues and I are conducting on MUVEs for educating young people about 
higher order inquiry skills illustrates this.
The River City MUVE16 is centered on skills of hypothesis formation and 
experimental design, as well as on content related to national standards and 
assessments in biology and ecology. We are demonstrating how students can 
gain this knowledge through immersive simulations, interactive virtual museum 
exhibits, and “participatory” historical situations. Students learn to behave as 
scientists while they collaboratively identify problems through observation and 
inference, form and test hypotheses, and deduce evidence-based conclusions 
about underlying causes.
The River City virtual world consists of a city with a river running through 
it; different forms of terrain that influence water runoff; and various neigh-
borhoods, industries, and institutions, such as a hospital and a university 
(http://muve.gse.harvard.edu/muvees2003/). Through egocentric perspectives, 
the learners themselves populate the city, along with computer-based agents, 
digital objects that can include audio or video clips, and the avatars of instructors 
(see Figure 1). River City is typical of the United States in the late 19th century; 
the right-hand window in Figure 1 depicts how we use museum artifacts to illus-
trate building exteriors and street scenes from that historical period. In addition, 
throughout the world students encounter residents of River City and “overhear” 
their conversations with one another. These computer-based “agents” disclose 
information and provide indirect clues about what is going on in River City.
Content in the right-hand interface window shifts based on what the participant 
encounters or activates in the virtual environment (see Figure 2). In this case, the 
right hand window presents water quality data from one of eleven water-sampling 
stations in River City. Through data gathering, students observe the patterns that 
emerge and wrestle with questions such as, why are many more poor people get-
ting sick than rich people? Multiple causal factors are involved, including polluted 
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water runoff to low-lying areas, insect vectors in swampy areas, overcrowding, 
and the cost of access to medical care.
Dialogue is shown in the text box below these two windows. To aid their inter-
actions, participants also have access to one-click interface features that enable 
the avatar to express (through stylized postures and gestures) emotions such as 
happiness, sadness, and anger. These interface features also allow looking up-
ward or downward, as well as seeing the world from a first-person perspective or 
Figure 2. Collecting Water Quality Data
Figure 1. Talking with an Agent
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from behind one’s own body in a third-person viewpoint. In addition, learners can 
interact with digital artifacts and tools, such as a virtual microscope in which the 
image from the microscope slide appears in the right-hand interface window.
Multiple teams of students can access the MUVE simultaneously, each indi-
vidual manipulating an avatar which is “sent back in time” to this virtual environment. 
Students must collaborate to share the data each team collects. Beyond textual 
conversation, students can project to each other “snapshots” of their current in-
dividual point of view (when someone has discovered an item of general interest) 
and also can “teleport” to join anyone on their team for joint investigation. Each 
time a team reenters the world, several months of time have passed in River City, 
so learners can track the dynamic evolution of local problems.
Three strands of illness in River City (waterborne, airborne, and insectborne) 
are integrated with historical, social, and geographical content to allow students 
to experience the realities of disentangling multicausal problems embedded within 
a complex environment. In our research on this educational MUVE based on situ-
ated learning, we are studying usability, student motivation, student learning, and 
classroom implementation issues. The results thus far are promising:
 All learners are highly motivated, including students typically unengaged in 
classroom settings.
 All students build fluency in distributed modes of communication and expres-
sion and value using multiple media because each empowers different types 
of communication, activities, experiences, and expressions.
 Even typically low-performing students can master complex inquiry skills and 
sophisticated content.
 Shifts in the pedagogy within the MUVE alter the pattern of student perfor-
mance.
We are now conducting large-scale studies to assess the strengths and limits 
of this educational approach, in particular how MUVEs shape students’ learning 
styles.17 Other researchers who study educational MUVEs designed for young 
people, such as Quest Atlantis (http://atlantis.crlt.indiana.edu/start/index.html) 
and Whyville (http://www.whyville.net), also are assessing how immersive virtual 
environments influence their participants’ learning styles.18a,b These studies are 
documenting how storyline and players’ progression through various levels of 
capability/power enhance motivation and integrate content and skills, as well as 
how identity play complements and extends learning. Research indicates that 
active learning based on experience (real and simulated) that includes frequent 
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opportunities for reflection via bicentric frames of reference is both engaging and 
powerful for a broad spectrum of students.
Immersion in Educational Augmented Realities
An emerging interface that complements the Alice-in-Wonderland immersion of 
MUVEs is augmented reality via ubiquitous computing, in which mobile wireless 
devices immerse participants in virtual resources as they move through the real 
world. As one example, Hsi and colleagues have developed a device called eXspot 
intended to support, record, and extend exhibit-based, informal science learning 
at the Exploratorium, an interactive hands-on museum of art, science, and per-
ception located in San Francisco.19 eXspot participants visiting the Exploratorium 
carry a card with a radio frequency interference device (RFID) tag embedded. As 
various exhibits are viewed, these visitors can swipe the card on a RFID reader at 
the exhibit. At any time later, participants can view a museum-generated personal 
Web page listing the dates the museum was visited and specific exhibits swiped 
that day. Personal photos taken at the exhibits and online content about exhibits 
are also available. Research shows that many participants value this functionality 
and choose to access the Web page after leaving the museum.
As another illustration of ubiquitous computing for learning, Klopfer and col-
leagues are developing augmented reality (AR) handheld-computer simulations 
that embed students inside lifelike problem-solving situations to help them under-
stand complex scientific and social dynamics (http://education.mit.edu/ar). Par-
ticipants in these distributed simulations use location-aware handheld computers 
(with GPS technology), allowing users to physically move throughout a real-world 
location while collecting place-dependent simulated field data, interviewing virtual 
characters, and collaboratively investigating simulated scenarios.
For example, their Environmental Detectives AR simulation engages high school 
and university students in a real-world environmental consulting scenario not 
possible to implement in a classroom setting.20 Students role-play environmental 
scientists investigating a rash of health concerns on the MIT campus linked to 
the release of toxins in the water supply. Working in teams (see Figure 3), play-
ers attempt to identify the contaminant, chart its path through the environment, 
and devise possible plans for remediation. As participants physically move about 
campus, their handheld devices respond to their location (see Figure 4), allow-
ing them to collect simulated field data from the water and soil, interview virtual 
characters, and perform desktop research using miniwebs of data. At the end 
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of the exercise, teams compile their data using peer-to-peer communication and 
synthesize their findings.
Initial research on Environmental Detectives and other AR-based educational 
simulations demonstrates that this type of immersive, situated learning can ef-
fectively engage students in critical thinking about authentic scenarios.21 Students 
participating in these simulations indicated that they felt invested in the situations 
and were motivated to solve the problem. They moved nearly seamlessly between 
Figure 3. Students in Augmented Reality
Figure 4. Handheld Location on Campus
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the real world and the information being presented to them on their handheld 
computers as they collected data from virtual scientific instruments and accounts 
from virtual experts and witnesses. Students were most effective in learning and 
problem-solving when they collectively sought, sieved, and synthesized experi-
ences rather than individually locating and absorbing information from some 
single best source. 
How Emerging Media are Fostering Mediated Immersion 
Throughout Life
Quite apart from educational innovation based on emerging media, people’s daily 
use of new devices is shifting their lifestyles toward frequent mediated immersion, 
which in turn is shaping their learning styles toward neomillennial characteristics. 
Prognosticators such as Howard Rheingold22 and William Mitchell23 speculated 
about the impacts on individuals and civilization as new digital media pervade 
every aspect of life. For example, Rheingold depicted a future based on distrib-
uted networks of information, communication, and activity—as contrasted to the 
historic pattern of lifestyles centered on face-to-face groups interacting with 
local resources. Members of the same physical group may have very different 
personal communities as their major sources of sociability, support, information, 
a sense of belonging, and social identity. He sees these distributed communities, 
created through mediated immersion, as far-flung, loosely bounded, sparsely 
knit, and fragmentary.
Rheingold’s forecasts draw on lifestyles seen at present among young people 
who are high-end users of new media, as well as the visions of researchers and 
businesses developing products and services based on virtual environments and 
ubiquitous computing. In a world composed of these high-end users with access 
to these new products and services, the following types of experiences would 
pervade people’s lifestyles:
 Mobile wireless devices (MWDs), such as gaming devices, cell phones, digital 
music players, and PDAs would access media that are virtually connected to 
locations (such as street signs linked to online maps), objects (such as books 
linked to online reviews), and services (such as restaurants linked to ratings 
by their customers).
 MWDs would access every type of data service anywhere (such as bank-
ing and stock market information, weather, tickets and reservations, and 
transport schedules).
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 MWDs would locate strangers nearby who have identified themselves as 
having common interests (such as people interested in dating and matched 
on desired attributes; friends of friends; fellow gamers; fans of a certain team, 
actor, or author).
 Rather than having core identities defined through a primarily local set of roles 
and relationships, people would express varied aspects of their multifaceted 
identities through alternate extended experiences in distributed virtual envi-
ronments and augmented realities.
Rheingold painted a largely positive picture of this “social revolution” while 
articulating some concerns about privacy, quality of life, and loss of humanity.
The technology infrastructure necessary for these lifestyles is emerging. As 
Baker and Green24 noted, one-third of U.S. households now have broadband 
access to the Internet. In the past three years, 14 million U.S. families have linked 
their computers with wireless home networks. Some 55 percent of Americans 
now carry cell phones, and the first data services—radio, photos, and short video 
clips—are starting to take off.
Mitchell’s forecasts25 are similar to Rheingold’s in many respects. He too envi-
sions largely tribal lifestyles distributed across dispersed, fragmented, fluctuating 
habitats: electronic nomads wandering among virtual campfires. People’s senses 
and physical agency are extended outward and into the intangible, at consider-
able cost to individual privacy. Individual identity is continuously reformed via an 
ever-shifting series of networking with others and with tools. People express 
themselves through nonlinear, associational webs of representations rather than 
linear “stories” and co-design services rather than selecting a precustomized 
variant from a menu of possibilities.
Whether these forecasts of major shifts in society are accurate is uncertain. 
Probably, some people will choose the distributed immersive lifestyles Rheingold 
and Mitchell portray, while others will have less intensive interactions with new 
media that do not lead to dramatic changes in their activities or identity. More and 
more, though, people of all ages will have lifestyles involving frequent immersion 
in both virtual and augmented reality. How might distributed, immersive media 
be designed specifically for education, and what neomillennial learning styles 
might they induce?
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Neomillennial Learning Styles Based on  
Mediated Immersion
Emerging devices, tools, media, and virtual environments offer opportunities for 
creating new types of learning communities for students and teachers. Bielaczyc 
and Collins indicated that:
The defining quality of a learning community is that there is a culture 
of learning, in which everyone is involved in a collective effort of un-
derstanding. There are four characteristics that such a culture must 
have: (1) diversity of expertise among its members, who are valued 
for their contributions and given support to develop, (2) a shared 
objective of continually advancing the collective knowledge and skills, 
(3) an emphasis on learning how to learn, and (4) mechanisms for 
sharing what is learned. If a learning community is presented with 
a problem, then the learning community can bring its collective 
knowledge to bear on the problem. It is not necessary that each 
member assimilate everything that the community knows, but each 
should know who within the community has relevant expertise to 
address any problem. This is a radical departure from the traditional 
view of schooling, with its emphasis on individual knowledge and 
performance, and the expectation that students will acquire the same 
body of knowledge at the same time.26
Mediated immersion creates distributed learning communities, which have 
different strengths and limits than location-bound learning communities confined 
to classroom settings and centered on the teacher and archival materials.27 In 
particular, distributed learning communities infuse education throughout students’ 
lives, orchestrating the contributions of many knowledge sources embedded 
in real-world settings outside of schooling and fostering neomillennial learning 
styles.
The benefits of learning styles enhanced by mediated immersion in distributed 
learning communities are illustrated in Table 1.
Mediated immersion likely has other influences on learning style yet to be 
discovered, but these initial findings have a variety of implications for strategic 
planning and investment in higher education.
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Implications for Higher Education’s Strategic Investments
Table 2 presents speculations about how the emergence of neomillennial learn-
ing styles may influence higher education. Emphasis is placed on implications for 
strategic investments in physical plant, technology infrastructure, and professional 
development.
These ideas are admittedly speculative rather than based on detailed evidence 
and are presented to stimulate reaction and dialogue about these trends.
Table 1. Neomillenial Versus Millennial Learning Styles
Neomillennial Learning Millennial Learning
Fluency in multiple media, values each for the types of 
communication, activities, experiences, and expressions it 
empowers.
Centers on working 
within a single medium 
best suited to an 
individual’s style and 
preferences
Learning based on collectively seeking, sieving, and 
synthesizing experiences rather than individually locating 
and absorbing information from some single best source; 
prefers communal learning in diverse, tacit, situated 
experiences; values knowledge distributed across a 
community and a context, as well as within an individual.
Solo integration of 
divergent, explicit 
information sources
Active learning based on experience (real and simulated) 
that includes frequent opportunities for embedded 
reflection (for example, infusing experiences in the Virtual 
University simulation <http://www.virtual-u.org/> 
in a course on university leadership); values bicentric, 
immersive frames of reference that infuse guidance and 
reflection into learning-by-doing.
Learning experiences 
that separate action and 
experience into different 
phases
Expression through nonlinear, associational webs of 
representations rather than linear stories (for example, 
authoring a simulation and a Web page to express 
understanding rather than writing a paper); uses 
representations involving richly associated, situated 
simulations.
Uses branching, but 
largely hierarchical, 
multimedia
Co-design of learning experiences personalized to 
individual needs and preferences.
Emphasizes selecting a 
precustomized variant 
from a range of services 
offered
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If we accept much of the analysis above, four implications for investments in 
physical and technological infrastructure are apparent:
 Wireless everywhere—provide total coverage of the campus; subsidize 
uniform mobile wireless devices offering convergence of media (phone, PDA, 
gaming, Internet)
 Multipurpose habitats—creating layered/blended/personalizable places 
rather than specialized locations (such as computer labs)
 Augmented reality—experiment with smart objects and intelligent contexts 
(via GPS and RFID tags and transceivers)
 “Mirroring”—experiment with virtual environments that replicate physical 
settings but offer “magical” capabilities for immersive experience
This is not to imply that campuses should immediately undertake massive shifts 
toward these four themes, but rather that students of all ages with increasingly 
neomillennial learning styles will be drawn to colleges and universities that have 
these capabilities.
Four implications for investments in professional development also are appar-
ent. Faculty will increasingly need capabilities in:
 Co-design—developing learning experiences students can personalize
 Co-instruction—using knowledge sharing among students as a major source 
of content and pedagogy
 Guided social constructivist and situated learning pedagogies—in-
fusing case-based participatory simulations into presentational/assimilative 
instruction 
 Assessment beyond tests and papers—evaluating collaborative, non-
linear, associational webs of representations; using peer-developed and 
peer-rated forms of assessment; employing student assessments to provide 
formative feedback on faculty effectiveness
Some of these shifts are controversial for many faculty; all involve “unlearning” 
almost unconscious beliefs, assumptions, and values about the nature of teaching, 
learning, and the academy. Professional development that requires unlearning 
necessitates high levels of emotional/social support in addition to mastering the 
intellectual/technical dimensions involved. The ideal form for this type of profes-
sional development is distributed learning communities so that the learning process 
is consistent with the knowledge and culture to be acquired. In other words, fac-
ulty must themselves experience mediated immersion and develop neomillennial 
learning styles to continue teaching effectively as the nature of students alters.
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Table 2. Speculations About Higher Education Now and in the Future
Dimension Now Future
Location 
and physical 
infrastructure
Locations and physical 
infrastructures configured 
to accomplish specialized 
forms of activity (such as 
dorm room or apartment, 
classrooms, student cen-
ter, library, computer lab)
Direct physical manipula-
tion of equipment in sci-
ence lab
Wearable devices and universal wireless 
coverage mean access, information, com-
putational power no longer tied to physical 
space (such as a computer lab)
Most activities distributed across space 
and time, so tailoring space to particular 
purposes (such as library reading rooms) 
often no longer necessary
Notion of place is layered/blended/mul-
tiple; mobility and nomadicity prevalent 
among dispersed, fragmented, fluctuating 
habitats (for example, coffeehouses near 
campus)
Virtual simulations complement equip-
ment-based science labs
Smart objects 
and intelligent 
contexts
Inert objects and contexts 
with information available 
only via signage
Physical presence on cam-
pus only way of “being 
there”
Information virtually connected to locations 
(such as campus buildings linked to online 
maps) and objects (such as textbooks 
linked to course ratings by students)
“Mirroring”: Immersive virtual environ-
ments provide replicas of distant physical 
settings
Social group Roommates, members of 
dorm or apartment, class-
mates
Far-flung, loosely bounded, sparsely knit, 
and fragmentary communities (indepen-
dent of cohabitation, common course 
schedules, or enrollment at a particular 
campus)
Collaboration Collaboration dependent 
on shared physical pres-
ence or cumbersome vir-
tual mechanisms
Middleware, interoperability, open content, 
and open source enable seamless informa-
tion sharing, collaborative virtual manipula-
tion of tools and media, shared authoring 
and design, collective critiquing
Personal 
customization
Little or none “Napsterism”: recombining others’ designs 
to personally tailored configurations28
Customized services based on data mining 
for patterns of personal characteristics 
and behaviors
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Cognition Finding information
Sequential assimilation of 
linear information stream
Seeking, sieving, synthesizing disparate 
sources of data
Multitasking among disparate experiences 
and information sources 
Focus on associative interconnections 
among chunks of information
Constant reflection on and sharing of 
experience
Mind extended via distributed cognition, 
sensation, memory
Identity Identity expressed in the 
context of face-to-face 
groups interacting with 
local resources
Virtual identity unfettered by physical at-
tributes such as gender, race, disabilities
Self continuously reformed via an ever-
shifting series of distributed networking 
with others and with tools
Self as an electronic nomad wandering 
among virtual campfires, no longer needing 
a local physical infrastructure to articulate 
identity
Instruction Instructor designs and 
delivers one-size-fits-all 
content, pedagogy, and 
assessment
Students are passive re-
cipients
Learners influence design of content, 
pedagogy, and assessment based on 
individual preferences and needs
Knowledge sharing among students as a 
major source of content
Guided social constructivism and situated 
learning as major forms of pedagogy
Case-based participatory simulations 
complement presentational/assimilative 
instruction
Assessment Student products gener-
ally tests or papers
Grading centers on indi-
vidual performance
Students provide summa-
tive feedback on instruc-
tional effectiveness
Student products often involve nonlinear, 
associational webs of representations 
(for example, authoring a simulation and a 
Web page to express understanding of an 
internship rather than authoring a paper 
that synthesizes expert opinions)
Peer-developed and peer-rated forms of 
assessment complement faculty grading, 
which is often based on individual accom-
plishment in a team performance context
Assessments provide formative feedback 
on instructional effectiveness
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Conclusion
While generational descriptions can be useful, they also oversimplify. Differences 
among individuals are greater than dissimilarities between groups, so students in 
any age cohort will present a mixture of neomillennial, millennial, and traditional 
learning styles. Predictions of the future also carry risk. The technologies discussed 
are emerging rather than mature, so their final form and influences on users are 
not fully understood. A substantial number of faculty and administrators will likely 
dismiss and resist some of the ideas and recommendations presented here.
However, widespread discussion among members of the academy about the 
trends delineated above is important, regardless of whether at the end of that 
dialogue those involved agree with these speculative conclusions. Further, to the 
extent that some of these ideas about neomillennial learning styles are accurate, 
campuses that make strategic investments in physical plant, technical infrastruc-
ture, and professional development along the dimensions suggested will gain a 
considerable competitive advantage in both recruiting top students and teaching 
them effectively.
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